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1900  Eason,  H.  L.,  C.B.,  C.M.G.,  M.B.,  (i2,  Portland  Place, 
W.  1.     (C.  1915-17.) 

1919     East,  A.  Gerard,  M.B.,  Southleigh,  Truro. 

O.M.*Edm:unds,  A¥alter,  M.B.,  2,  Devonshire  Place,  Portland 
Place,  W.  1.      (C.  1885-8.) 

1902  fELLioT,   Egbert    Henry,    Lt.-Col.    I. M.S.    (retired), 

M.D.,  Sc.D.,  54,  Welbeck  Street,  AV.  1. 

1903  Ellis,   W.  F.,  c/o  Messrs.  Holt,  3,  AVhitehall   Place, 

S.W.  1. 

1921  Eminson,  C.  F.,  Gonerbv  House,  Scotter,  Gainsborough. 
1908     Emmerson,  Herbert  H.,  275,  Glossop  Eoad,  Sheffield. 
1883  *Emrts-Jones,   A.,    M.D.,    10,    St.    John    Street,   Man- 
chester. 

1918  Evans,  Fkedkkick  Hudson,  The  Glen,  101,  Lewishani 
Eoad,  S.E.  lo. 

1900  Evans,  J.  Jameson,  M.D.,  41,  ISewhall  Street,  Bir- 
mingham. 

1907  Fenton,  Lt.-Col.  A.,  M.H.,  I.M.S.,  c  o  Messrs.  Thos. 
Cook  and  Sou,  Eangoon. 

1911  Fenwick',    Geokoe,     Northern     Club.     Auckland,    New 

Zealand. 
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1888  Fergus,  A.  FreeI/ANd,  M.ll,  14,  Newton  Place,  Charing 

Cross,  Glasgow.     (C.  1905-8.) 

O.M.  tFERGUSON,  H.  L.,  iM.D.,  Dunedin,  New  Zealand. 

1894  fFrscHER,  E.  C,  M.D.,  Cairo,  Egypt. 

1904     Fisher,  Lt.-Col.  J.,  D.S.O.,  I. M.S.,  c/o  Messrs.  Grindlay 
and  Co.,  54,  Pai-lianient  Street,  S.W.  1. 

1895  FrsHEit,  .7.  Herbert,  M.B.  (Pres.),  83,  Winipole  Street, 

W.    1.    (C.    1904-7;    1911-12;    V.-P.    1918-20;    S. 
1907-10.) 
1919     FisoN,  James,  M.D.,  9,   North  Park  Koacl,  Harrogate. 

1912  Flaxman,   Samuel  C.   E.,   Peckham   House,    Peckham, 

S.E.  15. 

1917  Fleming,  Norman  B.  E.,  M.B.,  9,  Harley  Street,  W.  1. 

1889  Flemming,  Percy,  M.D.,  70,  Harley  Street,  W.l.     (V.-P. 

1911-13;   C.  1901-4.) 
1892     FoLKER,    Herbert    Henry,    O.B.E.,    Bedford   House, 
Sheltou,  Stoke-on-Trent. 

1919  Ford,  Eosa,  M.B.,  46,  Bernard  Street,  Eussell  Square, 

W.C.  1. 

O.M.    Frost,    AV.    Adams,    Shepherd's   Well,    Forest    Eow, 
Sussex.     (L.  1900-6.     V.-P.  1906-9.) 

1895     Galloway,  A.  Eudolf,  O.B.E.,  M.B.,  250,  Union  Street, 
Aberdeen. 

1887  fGARDNER,  John  J.,  M.D.,  128,  Bishop  Street,  Montreal, 
Canada, 

1920  Gardner,  Mark  C,  M.D.,  Box  252,  G.P.O.,  Melbourne, 

Australia. 

1913  Ghaswala,  K.   S.,   The   Eye    Hospital,    Sleaton   Road, 

Grant  Eoad,  Bombay,  No.  7,  India. 

1912     GiBB,  H.  P.,  M.B.,  91,  Harley  Street,  W.  1. 
1889     GiBBS,  Alfred  N.  G.,  52,  Whiteladies  Eoad,  Clifton. 
1902  iGiBSON,  J.   Lockhart,  M.D.,  Wickbam  Terrace,  Bris- 
bane, Australia. 

1921  Gilmour,  H.  M.,  22,  Museum  Street,  Ipswich. 

1918  GiRGis,  A.  M.,  Assiut,  Egypt. 

1918     GiRGis,  B.,  Ophtluilmic  Hospital,  Cairo. 

VOL.    xli.  c 


XV  J II 

ELECTED 

1917     GiRi.  D.  v.,  c/o  Coutts  &  Co.,  440,  Strand,  W.C.  2. 
1899     GrOLDSMiTH,  G.  Haryet,  M.B.,  Bedford. 

1907  GouLDEN,  Charles  Bernard,   O.B.E.,  M.D.  (C),  42, 

Welbeck  Street,  W.  1. 
1904     Gowass,  Thos.,  M.B.,  Henley  Grange,  Great  Smeeton, 
near  Northallerton. 

1897     Graxger,  F.  M.,  18,  Nicholas  Street,  Chester. 

1895  tGRANT,   H.  T..   M.D.,  414,  Delaware  Avenue,  Buffalo, 

U.S.A. 
1895  fGRAT,  James,  M.D.,  119,  Eobert  Street, Toronto,  Canada. 
1887     Greex,  Edwix  Collier,  27.  Friar  Gate,  Derby.     (C. 

1903-4.) 
1903     Greene,  Arthur,  M.D.,  4,  Theatre  Street,  Norwich. 

1911  Greeves,    Eeginald    A.,    IM.B..    23,    "Wimpole    Street, 

W.l. 
1885  *G]aFFiTn,    A.    Hill,    M.D.,    Minbi-idge    House,    near 

Woking,  Surrey.     (Y.-P.  1905-8.     C.  lS93-(5.) 
1910     Griffith,  Arthur  Donald,  M.B.,  39,  Hertford  Street, 

May  fair,  W.  1. 

1894     Grimsdale,   Harold,   M.B.   (V.-P.),  3.  Harley  Place, 
xMarylebone  Road,  N.W.  1.     (C.  1907-10.)  ' 

1899  Gruber,  Rudolph,  M.D.,  81,  Harley  Street,  A\'.  1. 

1908  Gunning,  C.  J.  H.,  50,  Brook  Street,  Grosvenor  Square, 

W.  1. 
1910     Haab,  Prof.  0.,41,  Pelikanstrasse,  Zurich,  Switzerland. 
1889     Hailes,   C.    D.    G.,    M.D.,    2,    Riclimoud   Park   Road, 

Clifton,  Bristol. 
1885  IHaines,  Humphrev,  Auckland,  N^ew  Zealand. 
1902  fHALLiDAT,    J.    C,    M.B..    jNIacquarie    Street,   Sydney, 

N.S.AV. 

1900  Hallidie,  Andrew,   M.B.,  7,  Devonshire   Place.  East- 

bourne. 

1912  Hanafix,   Major    P.    .)..    D.S.O..   R.A.M.C.      (.\ddre.s8 

uncoiuniunicated.) 

1901  Hancock,  Edw.  D.,  Merrow  Grange,  Guildford. 
1908     Haxna,  Henrv,  M.B..  30,  University  Square.  Belfast. 
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1901  Hanson,    Eeginai.d    E.,    M.B.,   20,    Kensington    Park 

Gardens,  W.  11. 
1920     Harfokd,  C.  F.,  M.D.,  30,  Fiusbury  Simare,  E.G.  2. 

1900  Harman,  \.  B.,  M.li..  lOS,  Harley  Street,  \V.  1. 

1902  Harrtes-Jones,  E..  M.D.,   16,  Castilian  Street,  North- 

ampton. 
1910     Harston,  George  M.,  M.D.,  Hong  Kong. 
1S82  *HARTniuGE,  GusTAVUS,  12.  AVimpoIe  Street,  W.  1.    (C. 

1889-92,1895-8.     S.  1892-5.     V.-P.  1910-1 1.) 
1905  tHARTT,  G.  W.,  M.B.,  Ch.B.,  AVellington,  New  Zealand. 
1899     Hawkes,    C.     S.,    Bethnal     Green    Military     Hospital, 

London, E. 

1901  Hawxhorxe  C.  O.,  M.D.,  OB,  Harley  Street,  AV.  1. 
1908     Hat,  Pekcital  J.,  M.D.,  350,  Glossop  Eoad,  Sheffield. 
1892     Haydok,  Frank,  Apothecaries'  Hall,  AVater  Lane,  Black- 
friars,  E.G.  4. 

1899  Henderson,  Edward  E.,  M.B.,  Redrigg,   Ferry  Eoad, 

Felixstowe. 

1903  Hendkrson,     Thomson,     M.D.,     15,    The    Eopewalk, 

Nottingham. 

1896  Henry,  E.  AYallace,  M.D.,  6,  Market  Street,  Leicester. 
1905     Hepburn,    Malcolm     Langton,    M.D.,    111,    Harley 

Street,  W.  1. 

1897  Herbert,    Lt.-Col.     Herbert,     I. M.S.    (retired),    19, 

Brunswick  Place,  Hove,  Sussex.     (C.  1911-13.) 

1887  *Hern,  John,  M.D.,  Semmercote,  Darlington. 
1910     Heron,  Datid,  Burton  Court,  Chelsea,  S.AV.  3. 
1905     Hewkley,  F.,  72,  AViekham  Eoad,  Brockley,  S.E.4. 

1900  Heylcger,  E.  D.  Scott,  M.B.,  CM  ,  89,  Preston  New 

Eoad,  Blackburn. 
1895     Hickman,  H.   E.    Bklcher,  M.B.,  Castle  House,  Flux 

Bourton,  near  Bristol. 
1920     HiGHET,  H.  C,  M.D.,  Eadley  House,  AAluchester. 
1916     HiNE,  Montague,  M.D.,  30,  AVey mouth  Street,  AV.  1. 

1888  *Hinnell,  J.  S.,   M.D.,  62,    Garland    Street,    Bury    St. 

Edmunds. 


XX 

ELECTED 

1905     HiBD,  R    H.,  M.D.,  52,  ^'ewhall  Street,  Birmingham. 
1919     Hodge,  G.,  M.D.,  603,  Dorchester  Street  West,  Montreal. 

1897  Hogg,  G.    H.,  M.D.,  37,  Brisbane  Street,  Launceston, 

Tasmania. 
1911     Holmes,  Gokdon  M.,  C.M.G.,C.B.E.,M.D.,  l01,Harley 

Street,  AV.  1.     (S.  1912-15,  C.  1915-17.) 
1889     Holthouse,EdwinH.,  MB., 35, Nottingham  Place,  W.l. 

1917  HoLTOAK,  \V.  L.,  M.D.,  45,  AVelbeck  Street,  W.  1. 
1905     HosFORD,  J.  S.,  31,  Weymouth  Street,  W.  1. 

1893  tHowE,  LuciEN,  520,  Delaware  Avenue,  Buffalo,  N.Y., 

U.S.A. 
1908     Hudson,  A.  C,  M.D.,  50,  Queen  Anne  Street,  W.  1. 
1889  t Hughes,    Samuel  H.,  173,  Macquarie  Street,  Sydney, 

New  South  AVales. 
1893  tHuGHES,  Wilfrid    Kent,   M.B.,    102,    Collins   Street, 

Melbourne. 
1908     Hunter,  George,  31,  Bridge  Street,  Inverness. 
1919     HusAiN,   T.,    Khan-Bahadur    Eye   Hospital,  Allahabad, 

India. 
1901     Inman,  Wm.,  M.B.,  22,  Clarendon  Koad,  Southsea. 

1898  James,   George  Brooksbank,  5,  Harley  St-reet,  W.  1. 

(C.  1911-13.) 
1908     James,  IIobert  Rutsox  (C),  46,  Wimpole  Street,  W.  1. 

(S.  1918-21.) 
1905     Jaques,  K.,  20,  Athenaeum  Street,  Plymouth. 

1918  Jellett,    James     William     Henry,     M.D.,     Dublin, 

11,  Beresford  Street,  Waterford. 

1883  t Jenkins,  E.  J.,  M.D,,  Nepean  Towers,  Douglass  Park, 

Sydney,  N.S.W.,  Australia. 
1908     Jeremy,  H.  Rowe,  62,  Queen  Anne  Street,  AV.  1. 
1910    Jewell,  William  H.,  M.D.,  27,  Queen  Anne  Street, 

W.l. 
1882     Johnson,  G.  Lindsay,  jNI.D.,  Britannia  Buildings,  West 

Street,  Durban,  Natal. 
1888  fJoHNSTON,  Geo.  D.,  Georgia  Street,  Vancouver,  British 

Columbia. 
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1919  JoLL,  Miss  Mary  E.,  M.D.,  25.  Gordon  Square, 
AV.C.  1. 

1898  *JoNKS,  Gkouge,  M.B.,  8,  Church  Terrace,  Lee,  S.E.  13. 
1807     Jones,  Hugh  E.,  19,  Rodney  Street,  Liverpool. 

1894  tJoiVES,E.  H.,  M.B.,  B.S.,  209,  Macquarie  Street,  Sydney, 

New  South  "Wales. 
1914     Joseph,    Hugh    Percival,    Eye    Hospital,    Colombo, 
Ceylon. 

1905  JuLER,  E.  A.,  M.B.  (S.),  14,  Portland  Place,  W.  1. 
1914     Karani,  N.  N.,  "  Eye   Clinic,"    near  Edwnrd    Theatre, 

18,  Kalbadevi  Eoad,  Bombay. 
1921     Kealt,  James  J.,   M.B.,    Lucania   Buildings,   Llanelly, 
S.  Wales. 

1899  Keeling,  G.  S.,  M.D.,  Attleborough,  Norfolk. 

1900  tKELSALL,   H.  T.,   ]\I.D.,   1,    Devonshire  Terrace,  Perth, 

W.  Australia. 

1898  tlvENDALL,  H.  W.  Martindale,  AVellington,  New 
Zealand. 

1888  IKennt,  Augustus  Leo,  M.B.,  87,  Collins  Street,  Mel- 
bourne, Victoria,  Australia. 

1921  Kiep,  Walter  H.,  M.B.,  Kaser-el-Ami  Hospital,  Cairo, 
Egypt. 

1913     KiLLEN,  W.  M.,  M.D.,  32,  College  Gardens,  Belfast. 

1904  KiLLicK,  Chas.,  M.D.,  14,  Spring  Bank,  Manningbam 
Lane,  Bradford. 

1906  KiLKELLV,    Col.    P.    P.,    I. M.S.    (retired),    c/o    Messrs. 

H.  S.  King  and  Co.,  Pall  Mall,  S.W.  1. 

1895  Knaggs,   Robert    Lawford,   M.D.,  27,   Park   Square, 

Leeds. 

1910  Knapp,    Arnold,    M.D.,    10,    East   54th    Street,   New 

York,  U.S.A. 

1911  Lang,  B.  T.,  B.C.,  22,  Cavendish  Square,  ^V.  1. 

O.M.    Lang,   William,   22,    Cavendish   Square,  W.    1.      (C. 

1886-9.     V. -P.  1900-3.     ( Jd hi g  Fres.  1903.) 
O.M.    Lawford,  J.  B.,  M.D.,LL.D.,27,  Weymouth  Street,  ^Y.  1. 

(C.  1880-9;    1898-1901.      S.  1895-8.     V.-P.  1905  ; 

1913-16.     T.  1905-11.     Pr^«.  1911-13.) 
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1889.  *La.\vs,  Wii.  G.,M.B.,  3,  East  Circus  Street,  NottiDg- 

ham.     (C.  1909-11.) 
1896     Lawsox,   Sir  Arnold,  K.B.E.    (T.),  12,  Harley   Street, 

W.  1.     (V.-P.  1917.     C.  1909-1911.) 

1895  fLEA,  J.  Augustus,  M.B.,  Grahamstown,  Cape  Province, 

S.  Africa. 
I885t  Le  Choniek,  Hakdwici?,  St.  Heliers,  Jersey. 

1917  Lease,  H.   L.  G.,  M.D.,   70,  Dixon    Avenue,  Crossbill, 

Glasgow-. 
O.M.    Lediaed,    H.    a.,  M.D.,  26,   Lowtber  Street,  Carlisle. 
(C.  1900-1.) 

1912  Lee,  H.,  M.B.,  6,  Park  Square,  Leeds. 

1904.  tLEE,  ^Y.  A.,  Col.  I. M.S.   (retired),  44,  Primrose   Hill 

Koad,  X.W.  3. 
1911     Letchworth,  T.  AV.,  M.B.,  68,  Claremont  Eoad,  Sur- 

biton. 
1903     Levy,  A.,  M.D.,  67,  Wimpole  Street,  W.  1. 
1907     LixBSAT,  AV.  J.,  M.D.,  84,  Heme  Hill,  S.E.  24. 
1921     Lister,    Major    A.    E.    J.,   I.M.S.,    c/o   Llovds    Bank, 

Dursley,  Gloucestershire. 

1896  Lister,  Sir  A¥.T.,K.C.M.G.,M.B.,  24,  Devonsbire  Place, 

W.  1.     (V.-P.  1918-21.     C.  1907-10.) 
1892     Lodge,  Samuel,  juu.,  M.D.,  28,  Manor  lioad,  Bradford. 
1911     Loosely,   Alfred    E.    A.,    M.B.,    25,  New    Cavendisb 

Street,  W.  1. 
1903  fLucEHOFF,  Jamks,M.D.,  Rliodes  Buildings,  St.  George's 

Street,  Capetown. 

1899  Lylk,    H,    W]lloughby,    M.D.,    Speldburst,    Elmfield 

lioad,  Bromley,  Kent. 

1900  MacCallax,  Arthur  Ferguson,  C.B.E.,  M.B.,  Public 

Health  Department,  Cairo,  Egypt. 

1913  McC READY,  W.,  M.B.,  2,  University  Square,  Belfast. 

1918  McCuLLOcH,   R.   J.    P.,   M.B.,   L.E.C.P.,    102,    College 

Street,  Toronto,  Canada. 

1920     MacDonald,  Alexander,  M.B.,  c 'o  J.  McWbirter,  Esq., 

The  Valley,  Brisbane,  Queensland. 
1905     Macdonald,   J.    G.,    Imperial    Chamber.'*.   Dee    Street, 

luvercargill.  Xew  Zealand. 


XXIIl 
ELBCTBD 

1919  MacFetridge,  William  C,  M.D.,  27,  Upper  Pitzwilliani 

Street,  Du-bliu. 

1920  MacGillivray,  Allister  M.,  M.B.,  23,  South  Tay  Street, 

Diuideo. 

1890  *M:Ac(Trr.nvuA\',   Anous,   M.U.,  23,   South    Tay  Street, 
Dundee.     (C.  1902-5.) 

1902     Mackay,  D.  Matheson,  M.D.,  15,  Albion  Street,  Hull. 

1888  *Macicay,    George,    M.D.,    26,   Drumsheugh    Gardens, 

Edinburgh.      (C.  1900-2.     V.-P.  1906-9.) 
1889tMACK'ENZiE,    F.   Wallace,    M.B.,   139,    Upper    Willis 
Street,  Wellington,  New  Zealand 

1895     :\rcKENZiE,  H.  v.,  M.D.,  Elm  bank.  Abbey  Koad, Torquay. 

1889  MacLehose,    Norman    M.,    M.B.,    18,    Harley    Street, 

AV.  1.    (C.  1902-5.) 
1897  tMACLEXNAN,    Duncan    N.,    M.D.,    120,    Bloor    Street 

AVest,  Toronto. 
1892  tMAcLEOD,   Charles  G.,   M.D.,  157,    Macquarie  Street, 

Sydney,  N.S.W. 
1902     McMuLLEN,  W.  IT.,  M.B.,  O.B.E.,  133,  Harley  Street, 

W.  1.     (C.  1914-17.) 

1911  McNabb,   Hexry   it.,  M.D.,  8a,  St.  John  Street,  Man- 

chester. 
1918     MacNeil,    Capt.    Frank     A.,     810,    Boyd    Buildings, 
Winnipeg,  Canada. 

1912  McPhiorson,  Major,  I.M.S.,  c/o  Ophtliulinic  Hospital, 

Bombay,  India. 
1911     MacQiteen,  J.  F.     (Address  uncommunicated.) 
1899     Maddox,   Ernest    E.,    M.D.,    Gletiartney,   Poole    Hill, 

Bournemouth.      (C.  1904-G.) 
1918     Maghy,  Charles  Alfred,  Suite  409,  Timken  Building, 

San  Diego,  California,  U.S.A. 
1899  fMANcHE,    C}iARLKS,    H..A.,   AI.D.,    33,    S''"-  Alessandm. 

Valletta,  Malta. 
1901  tMANNiNG,  Leslie  S.,  ^I.B.,  Cliristchurch,  New  Zealand. 
1911     Manson,    W.   it,   -A[.D..  17,    Royal   Terrace,    Glasgow, 

W. 
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1904  Markus,  Chakles,  M.D.,  28,  AVimpole  Street,  AV.  1. 
1883  fMAiiLow,     Eeank    AVilltam,    M.D.,     200,    Higliland 

Street,  Syracuse,  N.Y.,  U.S.A. 
1916     Marquez,  M.,  Dr.,  Puerta  del  Sol,   IB,  Madrid,  Spain. 

1907  Marshall,  James  Cole,  M.D.,  126,  Harley  Street,  W.  1. 
1888  tMARTiN,  Albert,  M.D.,  Wellingtou,  New  Zealand. 

1905  Masse?,  A.  Tale,  M  D.,  24,  Ti.vistock  Square,  W.C.  1. 
1918     Mathieu,   Capt.    Albert,   C.A.M.C.    (Address   uncom- 

niunicated). 
1918     Matthews,  Richard  H.,   M.D.,  4,  Upper   Fitzwilliam 

Street,  Dublin. 
1916     Maxted,  George.  M.D.,  14,  Tliorpe  IMansions,  Norwich. 
1914     MAXWELf-,  Miss  E.  M.,  M.B.,  19,  Lower  Baggot  Street, 

Dublin. 
1904     Mat,  H.  J.,  M.B.,  B.C.,  21,  The  Avenue,  Southampton. 
1902     Mayoit,  Stephen  (C),  59,  Harley  Street,  AV.  1.     (C. 

1912-15.     S.  1916-19.) 

1912     Mead,  John  Clarke,  MB.,  "  Bryn-y-mor,"  Yarmouth 

Road,  Lowestoft. 
1901     Menzies,  J.  A.,  M.B.,  9,  Castle  Hill  Avenue,  Folkestone. 

1920  Miller,    H.    P.,    M.D.,    100,    Stoke   Newington    Road, 

N.  16. 
1897  fMiNNES,  Robert  Stanley,  M.U.,  127,  Metcalfe  Street, 

Ottawa,  Ontario. 
1911     Mitchell,  Leonard  J.  C.,  4,  Collins  Street,  Melbourne. 

1921  Moodie,  a.  R.,  M.B.,  5,  Windsor  Terrace,  Dundee. 
1896     MooNiCY;    Herbeict    C,   M.B.,    33,   Fitzwilliam    Place, 

Dublin. 

1908  MooRK,  R.    Foster,  O.B.E.,   lAI.H.,   91,   Harley   Street, 

AVI. 

1909  MoRUELL,  RixiiXAi.u  A.,   lleadington  Ortliopa.'dic  Hos- 

pital, Headingtou,  Oxford. 
().1\1.     Morton,    A.    Stanford,    M.B.,    64,    Pembroke    Road, 

Clifton,  Bristol.     (C.  1886-9.      V- 1'.  1902-5.) 
1896     MoTT.  Sir  F.  W.,  Iv.B.E.,  M.D.,  F.K.S.,25,  Nottingham 

Place,  W.  1.      (V.-P.  litol  -7.) 
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1908  MoxoN,  Fran'ic,  O.B.E.,  MB.,  B.S.,  4,  Bentiuck  Street, 

W.l. 
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(V.-P.),  54,  Queen  Anne  Street,  W.l.    (C.  1909-12.) 
1887  IPatel,  D.  H.,  Bai  Hirabai,  B.  J.  Charitahle  Dispensary 
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1895  PicKARD,     Ransom,     M.D.,     31,     East     Southernhay, 

Exeter. 
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1916     Stack,  E.  H.,  iM.B.,  B.C.,  Arvalee,  Clifton  Down  Road, 

Bristol. 

1895  fSiAMBERG,  A.  C,  M.B.,  5,  Windsor  Crescent,  St.  Heliers, 
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1896  Stevenson,  Edgar,   M.D.,  39,  Rodney   Street,  Liver- 

pool. 

1904  Stevenson,    John    Simpson,   M.B.,    Royal    Exchange 
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1888  *Stm,  William  Georok,  M.D.,  12,  Alva  Street,  Edin- 

burgh.    (V.-P.  1918-21.     C.  1906-9.) 
1883  tSxMONS,    Mark     .Iohnston,     M.D.,     North     Terrace, 

Adelaide,  South  Australia. 
1907     Tampi,  K.  E.,  Trivandrum,  South  India. 
O.M.    Tat,  AVaren,  61,  Oakfield  Eoad,  AVest  Croydon.     (C. 

1880-2.) 
1903     Tatlor,  H.  H.,  36,  Brunswick  Square,  Hove,  Brighton. 

1899  Taylor,  Inglis,  M.B.,  22a,  Cavendish  Square,  W.  1. 
1891     Taylor,  James,  C.B.E.,  M.D.,  49,  Welbeck  Street,  AV.  1. 

(A^-P.  1910-11.     C.  1894-7,  1900-3.     S.  1897-1900. 
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1889  Taylor,  S.  J.,  M.B.,  44,  Prince  of  AA^iles'  Eoad,  Nor- 

wich.    (C.  1904-7.) 
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1900  Thomas,  Frank  G.,  M.B.,  22,  AValter  Eoad,  Swansea. 
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AV.  1.     (C.  1910-12.) 
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1904  Townsend,    T.   H.   D.,    M.B.,    14,    St.    Patrick's    Hill, 

Cork. 
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O.M.    Tweedy,  Sir  John,  LL.D.,  100,  Harley  Street,  W.  1. 
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RULES. 

1.  Object  of  the  Society. — The  object  of  the  Society  is 
the  cultivatiou  aud  promotion  of  Ophthahiiology. 

2.  Meetings. — The  Society  shall  hold  a  meeting  each  year; 
the  sittings  shall  be  held  on  two  or  moi-e  consecutive  days.  On 
each  day  thei'e  shall  be  usually  two  sittings.  The  date  and 
place  of  meeting  shall  be  chosen  by  the  Council. 

3.  Constitution. — The  Society  shall  consist  of  Ordinary  and 
Honorary  members.  All  medical  practitioners  whose  qualifica- 
tions are  satisfactory  to  the  Council  of  the  Society  shall  be 
eligible  as  Ordinary  members.  Other  Ophthalmological  Societies 
in  the  British  Empire,  approved  by  the  Council,  may  become 
affiliated. 

4.  Officers  of  the  Society. — The  officers  of  the  Society 
shall  consist  of  a  President,  four  Vice-Presidents,  a  Treasurer, 
two  Secretaries  and  six  other  members,  who  together  with  the 
President  of  each  affiliated  Society  or  representative  accredited 
by  him,  shall  form  the  Council  and  manage  the  Society's  affairs. 

5.  Election  of  Members. — Every  applicant  for  admission 
to  the  Society  shall  send  to  one  of  the  Secretaries  a  form 
signed  by  at  least  three  members,  who  liave  personal  know- 
ledge of  the  applicant,  or  by  the  President  and  Secretary  of  an 
affiliated  Society.  Such  application  shall  be  submitted  to  the 
Council,  and  if  approved  tlie  applicant  sliall  fortliwitli  lieadniilted 
a  member. 

6.  Honorary  Members. — Tlie  Council  shall  have  the  power 
of  electing  as  Honorary  members  men  of  distinguished  eminence 
in  Ophthalmology,  or  in  the  sciences  bearing  upon  it. 

7.  Subscriptions. — Tlie  Annual  Subscription  sliall  be 
j£l  U.S.  <>(/.  payal)le  in  tlie  month  of  October.  No  member 
whose  subscription  is  in  arrear  sliall  be  entitled  to  attend  the 
meeting.  Any  mt'inlicr  wliose  sul)Scription  is  twelve  inontlis  in 
arrear  .shall  cease  to  l)e  a  member  of  (he  Sorietv. 
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8.  Elkction  of  Officers. — The  Otticers  of  the  Society  shall 
be  elected  yearly  by  Ballot  at  a  Business  sitting  held  during 
the  meeting.  A  balloting  list  of  the  names  recommended  by 
the  Council  for  election  shall  be  posted  to  each  meml)er  two 
weeks  previously.  At  the  Business  sitting  twelve  sliall  ftu'ni  a 
quorum. 

9.  Duration  of  Office. — The  President  shall  not  hold  office 
for  a  period  of  more  than  two  consecutive  years.  No  other 
member  of  Council,  except  the  Treasurer,  shall  liold  the  same 
office  for  more  than  three  consecutive  years. 

10.  President  and  Vice-Presidents. — The  President  shall 
regulate  all  the  proceedings  of  the  Society  and  Council,  state 
and  put  questions,  interpret  the  application  of  the  laws,  and 
decide  any  doubtful  points.  He  shall  check  irregularities  and 
enforce  the  observance  of  the  laws.  He  shall  sign  the  minutes 
of  General  and  Council  meetings.  In  the  absence  of  the  Presi- 
dent one  of  the  Vice-Presidents,  the  Treasurer,  or  some  other 
meml^er  chosen  l)v  the  meeting,  shall  perform  his  duties. 

11.  Secretaries. — The  Secretaries  shall  manage  all  corre- 
spondence, and  shall  keep  the  Minutes  of  the  Society  and  Council. 
They  shall  notify  to  new  members  their  election.  They  sliall 
arrange  with  the  President  the  order  of  proceedings  at  the 
meetings.  They  shall  have  charge  of  and  shall  keep  a  register 
of  all  papers  communicated,  and  shall  be  the  Editors  of  the 
'  Transactions." 

12.  Treasurer. — The  Treasurer  shall  receive  all  moneys  due 
to  the  Society,  and  make  all  payments  ordered  by  the  Council, 
keeping  an  account  of  all  such  receipts  and  payments.  The 
accounts  shall  be  audited  once  a  year  and  presented  to  the 
Society  at  the  Annual  Business  Meeting.  Two  members  of  the 
Society  shall  be  nominated  by  the  President  to  audit  the 
Treasurer's  accounts. 

13.  Meetings  of  Council. — The  Council  shall  meet  as  fre- 
quently as  necessary  during  the  Annual  Meeting  and  at  other 
times  if  specially  convened.  Five  shall  form  a  quorum.  The 
President  shall  have  a  casting  vote  in  addition  to  his  ordinary 
vote.  The  CNjuncil  shall  decide  upon  all  questions  relating  to 
the  reception  of  communications,  and  shall  have  power  to  submit 
any  paper  to  referees. 
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14.  Vacancies  of  Offices. — The  Council  shall  have  the 
power  of  filling  up  any  vacancies  Avhich  may  occur  iu  any  of 
the  offices  of  the  Society  between  one  Annual  Meeting  and 
the  next. 

15.  '  Transactions.'  —  The  Society  shall  publish  a  yearly 
volume  of  'Transactions'  as  soon  as  possible  after  the  Annual 
Meeting  (vide  Bye  Law  1  concerning  communications).  There 
shall  be  an  Editorial  Committee  consisting  of  the  President,  the 
Secretaries  and  two  other  members  of  Council,  together  with  the 
Seci'etaries  of  affiliated  Societies.  A  copy  of  the  '  Transactions  ' 
shall  be  sent  to  every  member  whose  subscription  has  been  duly 
paid  ;  and  to  each  Honorary  member. 

16.  Publication  of  Papers  and  Discussion.  — No  paper  shall 
be  accepted  if  it  has  been  published  elsewhere.  No  paper  shall 
be  read  before  the  Society  unless  a  copy  of  it  has  been  sent  to 
the  Secretaries  at  least  four  Aveeks  before  the  meeting,  together 
with  an  abstract  suitable  for  immediate  publication  in  the 
journals.  When  possible,  notice  should  be  given  relating  to 
card  cases,  and  a  short  abstract  of  all  papers  to  be  read  before 
the  Society  shall  be  distributed  to  all  members  before  the 
meeting.  No  report  of  the  meetings  of  the  Society  may  be 
published  by  members  or  others  without  the  sanction  of  the 
Council. 

17.  Notice  of  Meeting. — Three  months  befoi'e  the  date  of 
the  Annual  Meeting  a  preliminary  notice  of  the  meeting  shall 
be  sent  to  every  member. 

18.  Visitors. — Any  member  of  the  medical  profession  may 
attend  a  meeting  of  the  Society  (except  the  Annual  Business 
Meeting)  on  beihg  introduced  by  a  member  of  the  Society. 


2'he  liihrarij  has  noiv  heeii  transferred  to  the  premises  of  the  Royal 
Society  of  Medicine,  1,  Wimpole  Street. 

LIBRAKY   RULES. 


1.  The  Lil)rary  shall  be  open  at  the  same  hours  as  thai  of 
the  Royal  Society  of  Medicine,  viz.  from  11  a.m.  to  6.30  }).m. 
daily,  e.\c('{)t  Sundays. 
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2.  Members  will  be  entitled  to  read  the  books  at  1,  Wimi>ole 
Street,  between  these  hours,  or  to  take  them  out  on  signing  a 
receipt  provided  for  tliat  purpose. 

3.  A  large  number  of  periodicals  will  be  accessible  to  members 
in  the  Library.  The  current  number  may  not  be  taken  out  of 
the  Library. 

4.  A  book  must  be  returned  at  the  expiration  of  a  fortnight 
if  wanted  by  any  other  member.  The  Librarian  will  in  such  a 
case  write  to  the  member  in  whose  name  the  book  was  taken 
out. 

5.  If  the  book  be  not  returned  within  four  days  of  such  notice 
a  fine  of  6d.  will  be  charged  for  each  day  that  the  book  is 
retained  beyond  siich  days  of  grace. 

6.  Instruments  and  drawings  cannot  be  taken  out  of  the 
Library  except  by  special  permission. 

7.  A  member  taking  out  a  book  will  be  held  responsible  for 
its  being  returned  in  good  condition. 

8.  Members  of  the  Ophthalmological  Society  Avho  ai'e  also 
Members  of  the  Section  of  Ophthalmology  of  the  Royal  Society 
of  Medicine  can  have  the  full  use  of  the  Fellows'  Library  on 
payment  of  an  additional  guinea  instead  of  the  usual  .sub- 
scription of  two  guineas. 


ADAMS  FROST  COLLECTION  OF  LANTERN  SLIDES. 

1.  The  slides  shall  l)e  in  the  custody  of  tin-  Librarian. 

2.  Thev  may  be  lent,  for  the  purpose  of  teaching,  to  teachers 
in  any  recognised  Medical  Scliool  on  application  to  the  Librarian. 

3.  The  regulations  under  which  the  slides  may  be  borrowed, 
together  with  a  list  of  the  slides,  shall  be  printed  (o)  in  the 
Transactions;  (b)  in  the  Catalogue  of  the  Library;  (c)  on 
leaflets  which  may  be  sent  to  enquirers. 

4.  Other  slides  may  be  added  to  the  collection,  but  the  nuni- 
berintr  (in  so  far  as  it  coincides  with  that  of  the  figures  in 
Frost's  Funch.is  Oculi)  shall  be  retained. 

5.  The  following  are  the  regulations  under  which  the  slides 
may  be  borrowed  : 
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Regulations  for  the  Loan  of  Lantern  Slides. 

1.  Not  more  than  20  slides  may  be  borrowed  at  one  time. 

2.  Not  less  than  three  days'  notice  of  the  Avish  to  borrow 
slides  shall  be  given,  and  a  list  giving  the  numbers  of  the  slides 
required  shall  be  sent  to  the  Librarian. 

3.  The  borrower  shall  sign  a  receipt  for  the  slides,  which  will 
be  given  bacls:  to  him  on  their  return. 

4.  The  slides  must  be  returned  within  three  days,  no  other 
slides  can  be  lent  to  the  same  borrower  till  this  has  been  done. 

5.  Any  slides  broken,  lost,  or  damaged  shall  be  replaced  or 
repaired  at  the  expense  of  the  borrower. 


THE  BOWMAN  LECTUEE. 

Resolution  of  Council,  Septemher  18th,  1883. 


"  That  in  recoguitiou  of  Mr.  Bowman's  distinguished  scientific 
position  in  ophthalmology  and  other  branches  of  Medicine,  and 
in  commemoration  of  his  valuable  services  to  the  Ophthalmo- 
logical  Society,  of  which  he  was  the  first  President,  the  Council 
shall  each  year,  or  periodically,  nominate  some  person  to  deliver 
a  lecture  before  the  Society,  to  be  called  '  The  BoAvman  Lecture,' 
which  shall  consist  of  a  critical  resume  of  recent  advances  in 
ophthalmology  or  in  such  subject  or  subjects  as  the  Council 
shall  select,  or  of  any  original  investigation,  and  shall  be 
delivered  at  a  special  meeting  of  the  Society  held  for  the 
purpose,  at  wliich  no  other  business  shall  be  transacted." 


KDWAIID    NETTLESHIP   PRIZE. 

On  the  occasion  of  Mr.  Nettleship's  retirement  from  practice 
in  1901  a  fund  was  inaugurated  by  his  friends  and  pupils,  with 
the  object  of  founding  an  Edward  Nettleship  Prize  for  the 
Encouragement  of  Scientific  Ophtlialmic  Work,  and  at  a  meet- 
ing of  the  General  Committee  of  the  above  fund  on  July  2nd, 
I  902,  tlie  foHowing  re.solutions  were  adopted  : 
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1.  That  the  prize  shoukl  l)e  a  Gold  Medal  tor  the  <'ncourage- 
ment  of  scientific  ophthalmic  work. 

2.  That  the  Council  of  the  Ophthalinolooical  Society  of  the 
United  Kingdom  be  asked  to  undertake  the  custody  of  the 
Prize  and  Fund,  and  to  appoint  Trustees. 

3.  The  award  of  the  Medal  shall  be  entrusted  to  three  mem- 
bers of  the  Ophthalmological  Society  appointed  by  the  Council, 
sucli  members  to  be  changed  after  each  aAvard. 

4.  That  the  Medal  shall  be  awarded  at  such  intervals  as  shall 
be  *determ ined  u pon . 

5.  That  only  British  subjects  be  eligiljle  to  receive  this  Prize. 

6.  That,  subject  to  the  discretion  of  the  said  Council,  the 
Prize  shall  be  awarded — 

(a)  For  the  most  valuable  contribution  to  Ophthalmology 
during  the  three  years  immediately  preceding  or  since 
the  last  award,  or 

(h)  For  the  best  work  done  on  any  subject  previously 
selected  and  announced  by  the  Council  of  the  Oph- 
thalmological Society. 

7.  That  in  the  event  of  no  work  being  found  of  sufficient 
merit  an  award  shall  not  be  made. 

Resolution  of  Council,  January  25th,  1906. 

"  It  shall  be  lawful  for  the  Trustees,  with  the  consent  of  the 
Council  of  the  Society,  to  expend  any  surplus  arising  from  the 
non-award  of  the  Medal  in  any  one  year,  or  accumulated  during 
several  years,  in  the  purchase  of  works  for  the  Library  of  the 
said  Society,  such  works  to  be  inscribed  '  Purchased  by  the 
Nettleship  Prize  Fund' ;  oi-,  with  the  consent  of  the  said  Council, 
to  expend  such  surplus  in  any  manner  calculated  to  promote 
the  objects  of  the  Society  as  defined  in  the  Rules." 

N.B. — Additional  trustees,  in  accordance  with  the  terms  of 
the  Trust  Deed,  have  to  be  appointed  by  some  person  nominated 
by  the  Covuicil. 


BYE-LAWS   CONCEENING   COMMUNICATIONS. 
1.  The  'Transactions'  shall  consist  of  such  communications 
made  to  the  Society,  or  to  affiliated  Societies,  by  or  through 
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members,  as  may  be  deemed  by  the  Council  suitable  for  publi- 
cation. Also  of  discussions  of  importance  or  interest  arising 
out  of  such  communications. 

2.  No  communication  to  the  Society  shall  occupy  more  than 
twentv  minutes,  and  in  the  subsequent  discussion  of  it  no 
member  shall  speak  more  than  once,  or  for  more  than  ten 
minutes,  without  the  special  permission  of  the  Chairman. 

3.  All  communications  accepted  by  the  Society  become  the 
property  of  the  Society. 

4.  Communications  are  admissible  which  may  have  been  read 
elsewhere,  provided  they  have  not  been  published. 

5.  The  cost  of  illustrations  shall  be  borne  by  the  Society  so 
far  as,  in  the  opinion  of  the  Council,  is  consistent  with  the  state 
of  its  funds. 

6.  Reprints  of  papers  may  be  obtained  by  authors  at  their 
own  expense,  by  arrangement  with  the  printer. 


REGULATIONS  CONCERNING  THE  EXHIBITION  OF 
PATIENTS  AND  OF  PATHOLOGICAL  SPECIMENS 
BY  CARD. 

A.  A  card,  provided  by  the  Society,  must  be  placed  con- 
veniently near  the  patient  (unless  it  is  undesirable  that  it  should 
be  read  by  the  patient  or  friends),  and  on  it  must  be  clearly 
written  an  account  of  the  case,  comprising  all  the  particulars 
intended  for  p^ihlication.  The  title  only  of  the  case  will  be 
announced  by  the  President  to  the  meeting,  but  the  Exhibitor 
(or  his  representative)  must  be  2:)reseut  at  the  meeting,  and  be 
willing  to  read  the  case  and  furnish  additional  details  if  called 
upon  to  do  so  ;  the  length  of  such  oral  communications  not 
to  exceed  five  minutes. 

B.  Pathological  Specimens  may,  at  tlie  discretion  of  the 
Exhibitor,  be  shown  by  card,  and  will  then  be  subject  to  the 
above  regulations.  It  is  particularly  to  be  noted  that  the 
description  on  the  card  must  comprise  all  the  particulars 
intended  for  publication. 


LIST    OP    COMMUNICATIONS 

BROUGHT  BEFORE  THE  SOCIETY  DURING  THE  SESSION 

1920-21. 


I.    PRESIDENTIAL  ADDRESS. 
The  personal  equation.  By  J.  Herbert  Fisher         I 


II.  THE    BOWMAN   LECTURE,  1921. 

Changes  in  the  visual  organs  correlated  with  the 
adoption  of  arboreal  life  and  with  the  assumption  of 
the  erect  posture  .    By  E.  Treacher  Colmns       10 


III.    DISCUSSION     ON     THE     PSYCHOLOGY     OF 
VISION   IN    HEALTH   AND  DISEASE. 
Opening  Papers  by — 

Prof.  C.  Spearman       .  .  .  .91 

J.  Herbert  Parsons  .  .  .  .97 


IV.  DISCUSSION    ON    THE    TREATMENT    OF 
MANIFEST    CONCOMITANT   STRABISMUS. 
Opening  Papers  by — 

Mr.  Claud  Worth      .  .  .  .149 

Mr.  A.  J.  Ballantynb  .  .  .     155 

V.  DISEASES  OF  CONJUNCTIVA  AND   CORNEA. 

1.  Case  of  symmetrical  encroachment  of  the  conjunctiva 

on  the  corneal  margin.  By  D.  J.   Wood     190 

2.  Recurrent  tumour  of  conjunctiva       By  A.  C.  Hudson     191 

3.  Adherent  leucomata  treated  by  operation. 

By  A.  C.  Hudson     192 

4.  Reticular  opacity  of  the  cornea. 

By  Chari.es  Goulden     193 
vor,.  .\Li.  e 
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VI.  DISEASES  OF  THE  UVEAL  TRACT. 


PA&E 


1.  A  case  of  cyclitis  accoiupauied  hy  swelling  of  parotid 

glands  and  paralvsis  of  cranial  nerves. 

By  A.  Maitland  Ramsay     194 

2.  Two  cases  of  flat  neoplasm  of  the  choroid. 

Bv  D.  J.  Wood     213 


VII.  DISEASES   OF   THE    LENS. 

1.  The  influence  of  age  on  the  power  of  the  crystalline 

lens.  By  G.  F.  Alexander     219 

2.  A  note  on  a  method  of  extracting  the  crystalline  lens 

in  its  capsule  by  means  of  "  suction." 

By  Arthur  W.  Ormond     223 

3.  Case  of  discoid  cataract.  By  N.  Bishop  Harman     229 

4.  Partial   monocular   lamellar  cataract  associated   with 

persistent  pupillary  membrane  and  birth  injury. 

Bv  John  Gray  Clegg  and  Gordon  Renwick     230 


VIII.    DISEASES    OF   THE    RETINA. 

1.  Connective  tissue  on  the  central  part  of  the  retina  in  a 

patient  who  had  suffered  from  malaria,  the  organi- 
sation having  taken  place  in  all  probability  in  a  film 
of  blood  extravasated  from  an  obstructed  retinal 
vein.  By  the  President  (J.  Herbert  Fishek)     235 

2.  A  case  of  malignant  malaria. 

By  Prof.  Leonard  S.  Dudgeon  236 

3.  A  case  of  retinitis  of  obscure  origin. 

Bv  A.  C.  Hudson     238 


IX.    INTRA-OCULAR    TENSION. 

1.  A  justification  of  the  wide  iris-prolapse  operation  for 

glaucoma.  By  H.  Herbert     239 

2.  The  rational  treatment  of  glaucoma. 

By  T.  Harri.son  Butler     253 

3.  A  gyroscopic  1n'j)liine.  By  E.  H.  E.  Stack     2()5 
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4.  Note   on   trephining,  and  some  instruments  for  the 

purpose.  By  George  Mackay     269 

5.  Congenital    aniridia    treated     by    sclero-corneal    tre- 

phining. By  A.  C.  Hudson     274 


X.  MISCELLANEOUS. 

1.  Punctate  deposits  on  the  retina. 

By  Sir  William  Lister,  K.CM.G.     275 

2.  Some  observations  with  the  scotometer. 

By  P.  a.  DoYNE     281 

3.  Some  points  in  the  anatomy  of  the  orbit. 

By  Prof.  F.  G.  Parsons     308 

4.  Congenital    coloboma    of   disc,    with    high    degree   of 

hyperphoria.  By  G.  Maxted     311 

5.  Pituitary  tumour  treated  by  decompression. 

By  Percy  Sargent,  C.M.G.,  D.S.O.     312 

6.  Epithelial  cysts  of  tlie  sclera. 

By  Charles  Goulden  and  Maurice  H.  Whiting     316 

7.  A  case  of  "  neuroma  "  of  the  orbit. 

Bv  Sir  Arnold  Lawson  and  Humphrey  Neame     335 

8.  Sir  William  Kead,  Knt.,  oculist  to  Queen  Anne  and 

to  George  the  First,  quack,  mountebank. 

By  R.  R.  James     342 
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By  H.  Grimsdale     357 
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direct  record  scotometer  into   a   full   field  portable 
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I.  PRESIDENTIAL    ADDRESS. 

The  personal  equation. 
By  J.  Herbeet  Fishek. 

Ladies  and  Gentlemen,- — -My  first  duty  is  to  welcome 
those  who  have  been  good  enough  to  attend  the  opening- 
meeting  of  this  Congress.  It  must  be  obvious  to  every- 
body that  the  difficulties  of  assembling  in  London  at  this 
time  are  very  great,  and  to  those  provincial  members  who 
have  come  a  long  distance  we  extend  an  especial  welcome, 
and  we  greatly  appreciate  the  efforts  they  have  made. 
Perhaps  our  greatest  recompense  is,  that  having  got 
here,  there  is  grave  doubt  as  to  whether  they  will  be  able 
to  get  back. 

And  now  my  privilege  is  to  "  read  myself  into  office  '^ 
and  deliver  my  Presidential  Address. 

I  have  taken  as  a  title  for  my  introductory  address 
'•'  The  Personal  Equation."  My  own  equation  includes  a 
factor  of  diffidence  and  self-distrust,  which,  while  I  mny 
with  more  or  less  success  have  concealed  it  from  my 
associates,  has  added  nothing  to  my  professional  happi- 
ness. It  is,  however,  an  element  which  tends,  I  believe, 
to  conscientious  effort  to  perform  each  duty  if  we  recognise 
that  we  are  but  agents  to  discharge  the  ordered  purpose 
of  the  world.  Naturally,  as  I  take  the  chair  of  this 
distinguished  Society  for  the  first  time,  a  self-conscious- 
ness— not,  I  trust,  morbid   or  enervating — obtrudes  itself 
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upon  me  with  unusual  force.  I  ask  myself  for  what 
reason  this  great  honour,  the  greatest  which  can  be 
offered  to  any  ophthalmic  surgeon  in  the  United  Kingdom^ 
has  been  conferred  by  you,  Ladies  and  Gentlemen,  upon 
me.  I  do  not  propose  to  reveal  to  you  the  answers  to 
that  question  w'hich  have  fi"om  time  to  time  floated 
through  my  mind.  When  I  recall  the  great  names  of 
the  past  Presidents  of  this  Society  I  feel  the  more 
unworthy.  It  is  to  me  especially  gratifying  that  3'ou 
have  thought  me  in  turn  fit  to  preside  in  the  chair  wdiich 
has  been  occupied  in  the  past  by  my  immediate  colleagues, 
Nettleship  and  Lawford,  and  that  I  am  now  adding  a 
third  St.  Thomas's  Hospital  link  to  the  chain  of  office. 
The  honour  is  very  great ;  the  recipient  very  unworth}- ; 
his  thanks,  however  inadequately  expressed,  are  aa 
unbounded  as  his  heart  is  full ;  his  responsibilities  for 
the  present  and  future  success  of  this  Society  are  heav}- ; 
his  confidence  that  he  will  receive  your  kindly  considera- 
tion and  loyal  support  contribute  to  give  him  courage  for 
the  discharge  of  them.  Thoughts  follow  thoughts — in 
my  mind  Avarm  gratitude  smothers  them  all.  Let  us  pro- 
ceed to  the  practical  business  of  our  Congress  in  the  firm 
conviction  that  in  duty  done  and  work  accomplished  lie 
the  roots  of  true  happiness  and  of  assured  success. 

How  entrancing  a  subject  is  ophthalmology  !  "Whence 
comes  its  charm  ?  The  complete  ophthalmologist  does 
not  and  cannot  exist.  When  perfection  is  obtained  there 
is  nothing  more  for  which  to  strive  ;  incentive  to  further 
effort  exists  no  longer;  we  have  but  to  drink  deeply  of  the 
cup  of  admiration,  and  then  to  sleep.  Let  no  ophthalmo- 
logist fear  lest  thus  he  attains  rest.  The  subject  is  wide  as 
the  heavens,  deep  as  the  ocean  ;  he  would  be  a  superman 
indeed  who  could  encompass  it.  To  compreliend  oph- 
thalmic science  as  now  it  exists  we  must  perforce  enlist 
as  allies  the  mathematician,  the  physicist,  the  chemist,  the 
physiologist,  the  anatomist,  the  physician,  the  surgeon, 
the  urologist,  the  rhinologist,  the  dentist,  the  gynaecologist, 
the     neurologist,    the     radiologist,    the     pathologist,    the 
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bacteriologist.  At  the  centre  of  this  vast  system  in  the 
practice  of  our  branch  of  tlie  profession  sit  the  clinical 
ophtlialmologists.  Small  wonder  but  great  gain  it  is 
that  one  is  attracted  to  the  medical  aspect  of  the  work, 
another  to  the  surgical ;  one  inclines  to  physiology, 
another  to  pathology  ;  all  are  contributing  to  the  quota  of 
knowledge,  and  advancing  a  subject  of  compelling  interest 
and  of  supreme  importance  to  the  well-being  of  mankind. 
Within  the  ambit  of  ophthalmology  there  is  room  for 
every  man  to  exploit  to  the  full  the  gifts  and  inclinations 
with  which  he  is  endowed. 

New  ideas,  new  methods  of  investigation  and  of 
treatment  are  continually  crowding  in  upon  us.  Perimetry 
and  the  examination  of  the  centi'al  field  for  colour 
defects,  absolute  and  I'elative  scotomata  are  playing  larger 
parts  in  our  investigations ;  it  behoves  us  to  remember  the 
personal  equation,  when  we  are  employing  these  methods, 
if  right  value  is  to  be  attached  to  their  results.  One 
investigator's  charts  will  rarely  be  found  to  coincide 
with  those  of  another  on  tlie  same  patient.  Only  when 
a  surgeon  has  stereotyped  his  own  personal  equation,  and 
controls  that  of  his  patient,  will  his  results  on  the  same 
case  at  successive  dates  be  reliable  for  clinical  purposes. 
Comparative  records  even  of  acuteness  of  central  vision 
must  be  misleading  as  to  the  progress  or  amelioration  of 
disease,  unless  at  every  testing  the  best  effort  is  exacted 
from  the  patient. 

Tonometry  is  tending  to  replace  digital  estimation  of 
intra-ocular  pressure.  It  is  for  the  younger  generation 
of  ophthalmologists  to  explore  its  value;  not  yet  will  it 
quench  the  older  method,  if  so  be  the  latter  is  rationally 
employed.  Do  we  all  estimate  tension  by  making  our 
pressure  as  vertical  as  possible  ?  Is  the  interval  between 
the  two  compressing  fingers  identical  when  we  apply 
them  over  the  two  eyes  ?  or  do  we  ever  try  to  compare 
the  intra-ocular  pressure  of  one  eye  Avith  t^ie  lateral 
mobility  of  the  other  ?  Should  we  not  eliminate  a  source 
of     error   if  we    kept   the    two   fingers   always    in    juxta- 
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position  ?  The  absolute  indication  for  or  against  operation 
in  a  case  of  chronic  glaucoma  will  never  be  determined 
by  such  variables  as  the  readings  on  a  tonometer  or  the 
shape  or  fluctuations  of  the  blind  spot,  though  in  practised 
hands  these  observations  should  be  a  useful  supplement  to 
the  well-trained  clinician. 

The  mise  en  scene  is  ever  changing.  I  am  old  enough 
to  have  seen  antiseptic  surgery  in  its  childhood,  watched 
its  priceless  growth,  and  its  replacement  by  aseptic 
methods.  Bacteriology,  phagocytosis,  opsonins,  vaccine 
therapy,  wax  and  wane  and  find  their  values.  X-rays 
and  radium,  if  thej  have  not  fulfilled  all  our  expectations, 
have  added  to  our  capacity  in  diagnosis  and  in  treatment, 
lonisation  has  perhaps  been  less  successful.  Wassermann 
reactions  and  Ehrlich's  therapeutic  methods  are  of  much 
assistance,  but  time  and  experience  disclose  their  limita- 
tions and  stimulate  the  search  for  further  advance. 
Tuberculin  in  its  various  forms,  supplemented  by  the  work 
of  Calmette  and  of  von  Pirquet,  perhaps  has  passed  its 
zenith.  Quite  lately  we  have  been  told  that  "  tetanus 
and  gas-gangrene  bacilli  washed  clean  and  injected  are 
innocuous.  The  injection  of  a  few  milligrammes  of  an 
ionisable  calcium  salt  at  the  same  or  a  different  site,  at 
the  same  time,  or  even  three  months  later,  secures  infection. 
The  calcium  ion  is  specific  in  breaking  down  the  tissue- 
cell  defence."  "  Bacteria  are  not  the  cause,  only  the 
exciting  cause,  of  bacterial  infections ;  a  third  factoi-,  or 
third  partner,  acting  not  on  the  germ,  but  on  the  human 
host,  precipitates  disaster."  Sensory  nerves,  it  is  being 
contended,  appear  first  in  the  jieriphery  of  the  somatic 
element,  and  growing  thence,  eventually  join  each  with 
its  own  appropriate  segment  of  the  central  neural  system  ; 
it  seems  doubtful  whether  the  retina,  as  far  as  its  con- 
ducting clciiit'iits  ■,\rv  concerned,  is  not  tlius  developed, 
and  wlietlu'i-  it  should  any  longer  be  regarded  as  an 
offshoot  from  the  anterior  ))riinary  cerebral  vesicle.  New 
drugs  and  old  drugs  in  new  and  not  always  improved 
forms  are  thrust  upon  us.       In    such   a   welter  moves  the 
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clinician  :  anxiou.s  to  'oe  efficient  as  a  liealer,  scientific  in 
method,  a  steadying'  inflnence,  but  no  drag-  on  progress,  it 
behoves  liiin  at  all  times  to  get  a  grip  of  his  case,  to  be  clear 
in  thouglit  and  j)recise  in  exposition  if  he  is  to  play  liis  ))ai't. 

There  are,  however,  other  reasons  which  make  oph- 
thalmic woi'k  special  and  uiiifpie  in  its  attraction.  In  all 
medicine  a  piece  of  clinical  woi'k  is  satisfying  when  the 
subjective  symptoms  are  reconciled  with  the  objective 
signs.  In  most  branches  the  symptoms  are  definite,  the 
signs  are  vague  :  in  ophthalmology  the  converse  obtains  ; 
the  symptoms  nan-ated  by  the  patient  are  ambiguous,  the 
objective  signs  are  precise.  In  my  own  experience,  after 
a  thorough  catechism  of  the  patient,  I  have  often  remarked 
to  my  hearers  that  the  evidence  suggests  a  detachment  of 
the  retina,  or  an  arterial  obstruction,  but  that  pi-obably 
with  the  ophthalmoscope  we  shall  find  that  it  is  neither 
the  one  nor  the  other.  The  certainty  with  which  we  can 
examine  the  eye  does  not  absolve  us  from  getting  the 
clearest  possible  ex]iosition  from  each  successive  patient. 
The  ardent  refractionist  may  easily  become  so  imbued 
with  his  powers,  that  concentrating  on  the  ()"25  D.  of 
astigmatism  he  strains  at  a  gnat  and  swallows  a  camel, 
and  in  accomplishing  so  grotesque  a  performance,  has 
never  taken  the  time  or  the  trouble  to  learn  from  his 
patient  the  practical  difficulty  which  led  him  to  seek 
advice. 

Too  often  we  are  confronted  with  the  highly  myoj)ic 
sempstress  or  clerk,  incapacitated  in  the  later  years  of 
woi-king  life  by  failing  vision.  A  little  guidance 
given  to  the  pi'ogressive  myope  about  to  enibark 
upon  the  serious  business  of  life,  a  suggestion  as 
to  suitable  employment,  may  save  such  a  one  from  a 
life  of  misery  ending  in  shipwreck  ;  compared  with  sucli 
help  the  most  perfect  retinoscopy  is  of  little  value.  The 
blame  is  not  entirely  to  the  ophthalmic  sui-geon.  The 
last  thing  the  average  patient  will  tell  you  is  the  object 
of  his  visit.  Symptoms  possible  and  impossible  he  will 
garrulously  emit  ;   and  here  comes  in   the  personal   equa- 
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tion  of  the  surgeon  ;  the  bit  needs  to  be  inserted  in  the 
patient^s  mouth,  the  guiding  rein  to  be  held  in  the 
surgeon's  hand.  The  hand  should  be  light  but  iirm  ; 
guidance  always,  restraint  not  infrequently  is  neces- 
sary ;  the  surgeon  needs  to  impose  his  will,  yet  so  as  not 
to  exclude  what  may  be  of  importance.  If  such  control 
is  needed  in  elucidating  the  symptoms,  in  order  that  all 
and  only  relevant  facts  may  be  stated,  it  is  even  more 
important  when  we  employ  subjective  methods  of 
investigation.  How  much  time  is  cut  to  waste  in 
trying  to  reconcile  an  acuity  of  ^2  with  the  objective 
findings,  feai-ful  that  something  has  been  overlooked,  when 
under  a  more  stern  discipline  the  expected  ^  or  ^  is 
readily  forthcoTning  ?  Working  on  such  lines  all  that  can 
be  learnt  is  ultimately  pieced  together  :  objective  examina- 
tion, full,  complete  and  thorough,  is  now  brought  to  bear ; 
in  no  other  branch  of  medicine  can  we  be  so  absolute. 
Granted  that  the  preliminary  investigations  have  been 
well  conducted,  there  should  be  a  ready  harmony  ;  a  piece 
of  good  work  has  been  done  ;  we  are  well  on  the  road  to 
confer  the  greatest  possible  benefit — and  nothing  less 
should  give  us  satisfaction — upon  a  patient.  The  observer 
needs  to  be  equipped  mentally  and  technicall}'  to  the  best 
advantage,  and  to  proceed  on  well-established  lines.  In 
no  other  organ  of  the  body  than  the  eye  is  it  given  to  the 
clinician  to  view  the  pathological  process  in  nctual 
progress ;  by  focal  illumination,  with  the  loupe,  under 
greater  or  less  magnitication  with  the  ophthalmoscope, 
disease  is  studied  and  observed  by  the  surgeon  in  a  way 
available  to  no  other  branch  of  our  profession.  We  are 
proud  to  be  called  in  by  our  colleagues,  to  clinch  with 
our  objective  methods  their  suspicions  of  grave  local  or 
general  disorder.  Cerebral  disease,  arterial  degeneration, 
renal  disorder  are  but  a  few  instances.  I  was,  on  one 
occasion,  requested  by  a  distinguished  surgeon  to  express 
an  opinion  as  to  whether  it  would  be  possible  to  preserve 
the  eyeball  while  excising  a  rodent  ulcer  which  involved 
extensively  the  frontal  region   and  the  roof  of  the   orbit. 
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Corneal  nobulai  associated  with  iritic  adhesions  led  ine  to 
the  discovei-y  of  the  scars  of  disseminated  choroido-reti- 
nitis,  peripherally  situated  in  each  fundus  ;  tiie  growth 
melted  away  and  soundly  healed  with  the  administration 
of  the  large  doses  of  iodide  of  potassium  which  I  suggested, 
1  sometimes  wonder  whether  all  the  cases  of  osteitis, 
arthritis  and  glands  of  the  neck,  which  are  submitted  to 
operation  as  tuberculosis,  are  of  this  origin.  I  have 
certainly  seen  some  with  nnmistakable  evidences  of  inter- 
stitial keratitis.  I  recall  a  case  of  severe  albuminuric 
retinitis,  where  the  discover}^  of  pigmented  scars  dissemi- 
nated in  the  choroid  coats  led  me  to  recommend  the 
administration  of  antisyphilitic  remedies,  not  excluding 
mercury.  Remarkable  benefit,  both  general  and  local, 
followed  the  treatment.  The  interstitial  filjrosis  of  the 
kidneys  Avas  presumably  of  syphilitic  origin.  Treatment 
of  another  patient  for  disseminated  choroido-retinitis  was 
followed  by  a  totally  unexpected  result:  a  patient  of  mine 
receiving  inunction  in  hospital  developed  evidences  of 
very  serious  heart-block  and  in  a  few  days  the  case  termi- 
nated fatally  ;  the  scar  of  a  shrinking  gumma  was 
discovered  post-mortem  in  the  bundle  of  His  ;  as  an  inflam- 
matory exudate  it  had  not  offered  any  obstruction  to  the 
transmission  of  the  auricular  impulse. 

That  we  might  be  in  certain  cases  able  to  give  the 
fullest  assistance  to  our  neurological  colleagues  an  absolute 
method  of  proving,  in  cases  of  hemianopiH,  the  presence  or 
absence  of  Wernicke's  pupillary  reaction  would  be  of  much 
assistance.  I  believe  we  have  such  a  method  in  the 
following  ])rocedure  :  The  patient  is  stood  at  right  angles 
to  the  plane  of  a  well-lighted  window  ;  the  observer,  facing 
his  ])atient,  covers  the  eye  remote  fi'om  the  window  with 
one  iiand.  .-Vlternately  shading  and  unshading  with  the 
other  hand  the  eye  next  to  the  window,  he  notes  the 
puj)iliary  i-esponse  obtained  ;  having  turned  the  patient 
through  180°  (right  about  turn)  he  repeats  the  same 
procedure,  and  observes  whether  the  response  of  the  pupil 
now   under  observati(jn  is  greater  or  less  than  that  of  the 
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first  eye  tested.  The  parallel  rays  of  light  impinge  in 
each  instance  on  the  nasal  half  of  the  retina  ;  homonymous 
halves  ai'e  not  stimulated  in  the  two  observations  ;  any 
difference  in  the  response  of  the  two  pupils  indicates  the 
presence  of  Wernicke's  reaction.  The  test  is  perfectly 
simple  in  its  application  ;  the  two  pupils  will  react  equally 
if  the  lesion  causing  the  hemianopia  is  above  the  primary 
basal  connections  of  the  optic  tract.  In  a  case  where  the 
lesion  involves  the  optic  tract,  the  pupil  on  the  side 
opposite  to  the  lesion  gives  practically  no  response  at  all ; 
the  pupil  of  the  eye  on  the  same  side  as  the  basal  lesion 
responds  briskly;  there  is  no  uncertainty  about  the  obser- 
vation. By  this  simple  method  the  Wernicke's  pupillary 
reaction  can  be  proved  absolutely,  and  full  value  can  be 
attached  to  it,  whether  a  positive  or  a  negative  result  is 
given. 

I  cannot  help  feeling  that  a  closer  co-operation  with 
our  colleagues  in  general  medicine  and  sui'gery  is  desirable. 
The  gain  would  be  mutual.  Let  us,  however,  see  to  it 
that  we  keep  our  own  house  in  order.  The  old  clinical 
methods  have  stood  the  test  oF  time.  The  student  must 
be  taught  to  realise  that  in  dealing  with  his  patients  he 
has  responsibilities  which  he  can  transfer  to  no  other ; 
the  family  history,  the  objective  observation  of  the  patient 
from  ever}'  standpoint,  the  present  state  in  all  its 
bearings,  demand  all  his  ti-ained  acumen.  Laboratory 
investigations  may  supplement  his  work  ;  they  are  no 
substitute  for  it.  Thorough  catecliism  of  a  patient  ])urt;ued 
on  intelligent  lines  is  essential  to  good  practical  work; 
the  faculty  of  clinical  observation  well  employed  is  at  least 
as  good  as  a  blood-test.  Absolute  conclusions  will  never 
be  readied  where  premisses  are  variable.  The  student  of 
to-day  is  too  apt  to  lean  at  every  angle  for  support  by 
others.  Let  us  remember  to  teach  him  that  he  must  be 
able  to  stand  erect  by  himself.  Under  schemes  being 
formulated  by  the  Ministry  of  Health,  in  view  of  diplomas 
in  ophthalmology  of  none  too  high  a  standard,  much 
responsibility  will  rest   with   the    teachers  of    our  subject. 
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The  hii^"lier  degTees  now  being  instituted  in  o])litli;ilniology 
can  take  care  of  themselves  and  can  be  nothing  l)iit  an 
advantage ;  the  like  can  hardly  be  said  of  low  ei--grade 
qnalifications.  The  study  of  disease  in  tlie  eye  can  l)e 
undertaken  only  by  those  who  have  first  been  trained  in 
every  branch  of  medicine  and  of  siu-geiy — no  compromise 
can  be  made.  Ametropia  and  its  results  cannot  be 
surrendered  to  tlie  optician  ;  pliysiological  working,  not 
visual  acuity,  is  the  goal  of  the  i-efractionist  ;  all  discover}' 
and  advance  in  refraction  work  has  been  made,  as  iuevitabl}' 
it  must  be  made,  by  the  surgeon  ;  ^  is  no  proof  that  the 
most  serious,  or  indeed  that  any,  disease  of  the  eye  is  not 
present.  My  old  and  distinguished  teacher,  Edward 
Xettleship,  used  to  say  that  no  man  could  say  even  as 
much  as  whether  a  fundus  appearance  was  physiological 
or  pathological  until  he  had  examined  2000  normal  eyes. 

The  band  of  original  members  of  our  Society  grows 
smaller  year  by  year.  Since  the  last  Congress  we  lament 
the  loss  of  Charles  Higgens.  Cheery,  ever  in  the  middle 
of  the  path  of  open  straightforwardness,  scathing  in 
denunciation  of  everything  that  was  doubtful  or  devious, 
he  fulfilled  his  mission  and  passed  on.  On  the  eve  of  our 
meeting  H.  E.  Juler  has  been  called  to  rest.  In  the 
presence  of  his  son,  our  Hon.  Secretary,  it  would  be 
difficult,  perhaps  inconsiderate  at  so  short  an  interval,  to 
say  everything  that  should  be  said  about  him.  He  leaves 
a  vacHucy  ;  many  of  us  may  aspire,  but  who  of  us  can 
hope  to  fill  it  ?  Let  us  hold  fast  our  inheritance,  cherish  it, 
nurture  it  and  hand  it  on.  Individually  let  each  one  of  us 
try  to  add  his  quota  to  knowledge  of  our  subject.  In  bulk, 
let  us  assemble  to  interchange  ideas,  to  discuss  problems, 
to  advance  and  to  refute  arguments — in  a  word,  to  find 
out  truth  in  friendly  rivalry.  Where  better  than  in  the 
meetings  of  this  Society,  the  Ophthalmological  Society  of 
the  United  Kingdom  ? 
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II.    THE    BOWMAN    LECTURE,  1921. 

Chduye.s  in  the  vismtl  organs  correlated  icith  tJie  adoption 
of  arboreal  life  and  icith  the  assuviption  of  the  evert 
■posture. 

B}'  p].  TuEACHER  Collins. 

Mk.  President  and  Gentlemkn, — We  are  assembled 
here  together  this  afternoon  to  do  honour  to  the  niemoiy 
of  a  great  scientist,  of  a  great  surgeon,  of  the  first 
President  of  this  Society  and  its  munificent  benefactor. 
Sir  William  Bowman. 

It  is  a  great  privilege  to  have  been  chosen  by  your 
Council  to  address  you  on  such  an  occasion,  and  in 
selecting  a  subject  for  my  lecture  I  have  chosen  one 
which  would  have  profoundly  interested  him  whose  name 
it  l>ears  and  to  whom  it  is  dedicated. 

The  influence  of  the  environment  in  the  production  of 
cliano-es  in  the  visual  org-ans  is  a  lare-e  and  interesting^ 
subject — so  large  that  it  is  only  possible  to  attempt  dealing 
with  a  comparatively  small  part  of  it  in  this  lecture. 
The  part  most  full  of  interest  to  this  Society  nuist 
necessarily  be  that  which  concerns  the  higher  mammals. 
A  study  of  the  morphology  of  their  visual  organs  shows 
that  there  is  a  very  close  resemblance  between  those  of 
man  and  monkeys,  and  some  very  wide  differences  between 
those  of  monkeys  and  the  lower  mammals.  Tlie  chief 
cause  of  these  marki'd  changes  is,  I  projiose  to  show,  to 
be  found  in  the  alteration  in  enviroinnent  produced  by  the 
ado|)tion  of  arl:)oreal  life. 

\)v.  \Vood  Jones  (1)  in  KM.")  delivered  a  lecture  at  the 
Koyal  College  of  Surgeons  "  On  tl)e  Influence  of  tlie 
Arboreal    Mabit    in    the    Evolution    of    the    Reproductive 
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System/'  and  I  cannot  do  better  than  quote  liere  the 
following  passage  from  his  opening  remarks  : 

"  No  doubt  the  assumption  of  the  upright  posture  has 
done  much  in  putting  the  finishing  touches  upon  the 
evolution  of  the  human  stock,  but  we  must  be  careful  to 
give  it  no  more  than  its  real  value.  Long  before  the 
fashion  of  walking  upright  had  been  even  foi-eshadoAved 
in  the  crouching  gait  of  the  half-finished  product,  a 
potent  factor  was  at  work  producing  those  changes  which 
ultimately  permitted,  and  culminated  in  the  erect  carriage. 
This  factor  Avhicli  paved  the  way,  and  to  which  most  of 
the  general  changes  of  human  and  primate  bodily  con- 
formation are  due,  Avas  undoubtedly  the  arboi'eal  habit, 
the  habit  of  climbing  and  living  up  trees,  instead  of 
dwelling  upon  the  ground  beneath.  We  are  too  apt  to 
lay  too  much  stress  upon  man's  descent  from  the  branches. 
It  was  not  coming  down  the  tree  that  was  so  important  in 
the  evolution  of  the  human  stock  ;  it  was  the  climbing 
up,  the  first  step  towards  the  freedom  of  the  branches, 
that  counted  in  the  progress  of  the  mammalian  stock 
from  which  man  has  sprung." 

In  this  first  lecture  Dr.  Wood  Jones  confined  his 
observations  to  the  evolution  of  the  repi-oductive  system, 
but  at  its  close  remarked  "  that  every  system  and  every 
part  of  man's  body  tell  the  same  story."  In  three  lectures 
delivered  the  following  year  he  extended  the  subject,  and 
dealt  with  the  influence  of  the  arboi'eal  habit  in  the 
general  evolution  of  man.  It  is  my  purpose  in  this  lecture 
to  discuss  its  influence  in  the  evolution  of  the  visual 
organs. 

The  life  of  mammals  in  their  struggle  for  existence  may 
be  compared  to  a  prolonged  game  of  hide-and-seek.  Some, 
like  the  Rodentia,  have  found  safety  by  burrowing  in  the 
ground  ;  some^  like  the  Cetacea,  by  ado])ting  aquatic  life; 
some,  like  the  Quadrumana,  by  climbing  u])  into  the  trees  ; 
and  others,  like  the  Ungulata,  by  living  in  herds  and 
acquiring  protective  coloration.  The  adoption  of  life  in 
herds  and   protective   coloration    is  a  game  at  which  two 
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can  play — the  attackers  and  the  attacked.  Some  of  the 
Carnivora  hunt  in  packs,  and  most  of  them  have  acquired 
colours  and  markiugs  which  serve  as  effective  camouflage 
in  the  districts  which  they  inhabit.  For  this  great  game 
of  hide-and-seek  the  sense-organs  have  become  developed 
to  different  degrees  in  the  various  classes  of  mammals  in 
accordance  with  their  environments. 

The  herbivorous  terrestrial  mamraalsj  whose  safety  and 
survival  depend  upon  their  swiftness  of  flight  from  danger, 
such  as  some  of  the  Eodentia  and  the  Ungulata,  require 
sight,  smell  and  hearing  so  developed  as  to  enable  them 
to  detect  quickly  the  approach  of  danger  over  a  wide 
area.  They  grasp  their  food  directly  with  their  mouths, 
finding  that  which  is  suitable  more  by  smell  and  by  the 
touch  of  their  acutely  sensitive  snouts  than  by  sight. 
Their  visual  organs  must,  therefore,  be  adapted  for  the 
widest  possible  range  of  circumferential  vision,  sufliciently 
acute  over  a  wide  area  to  enable  them  rapidly  to  detect 
any  moving  object — such  vision  as  is  aptly  termed 
'•'  panoramic  vision";  the  highest  perfection  of  which  may 
be  described  as  vision  which  enables  an  animal  to  see  in 
its  entii-e  circumference  at  one  and  the  same  time.  They 
also  require,  to  protect  themselves  from  the  evils  which 
prowl  by  night  as  well  as  by  day,  a  capacity  for  seeing 
in  dim  as  well  as  in  bright  light. 

The  terrestrial  carnivorous  animals,  with  their  powerful 
development  of  tooth  and  claw,  re(juire  for  their  sustenance 
and  survival  smell  and  sight,  which  will  enable  them  to 
track  their  prey  and  pounce  accurately  upon  it  when 
within  a  suitable  distance.  They  gras])  their  food  with 
their  mouths,  steadying  it  with  their  front  paws  whilst 
tearing  it  to  pieces  with  their  teeth.  Their  visual  organs 
must,  therefore,  be  so  adapted  that  they  can  concentrate 
the  siglit  of  ))oth  eyes  on  their  victims  at  the  distance 
from  which  they  s]iring,  and  follow  quickly  any  movements 
such  victims  may  make  in  their  endeavours  to  escai)e. 
For  these  purposes  binocuhir  vision  is  more  essential  than 
panoramic    vision.       As    the    animals    upon    wliich    these 
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Carnivova  prey  are  comparatively  large,  accurate  vision 
for  fine  detail  is  not  requisite.  Good  vision  in  dim  liglits, 
rather  superior  to  that  of  their  victims,  is  essential  for 
success  in  tlieir  pursuits. 

Mammals  like  the  SimicV,  who  have  found  safety  from 
carnivorous  foes  by  life  in  the  trees,  have  in  learning  to 
climb  ac(|uired  the  capacity  of  using  their  fore  limbs  for 
prehensile  purposes.  They  require  sight  which  will  enable 
them  to  swing  and  spring  Avith  accuracy  from  bough  to 
bough.  Assuming  the  semi-erect  posture,  they  grasp  their 
food  with  their  hands  and  convey  it  by  them  to  their 
mouths.  Their  visual  organs  have,  therefore,  to  be  adapted 
for  considerable  accuracy  in  the  judgment  of  distances," 
varying  considerably  in  degree  ;  hence  not  only  binocular 
vision  but  stereoscopic  vision  is  required,  together  with 
accurately  associated  powers  of  accommodation  and  con- 
vergence. As  the  food  of  these  arboreal  mammals  consists 
of  fruits  and  insects,  which  they  pick  up  with  their  fingers, 
they  require  colour-sense  and  a  high  degree  of  acuity  of 
vision  for  small  objects.  Safe  in  their  arboreal  resorts, 
away  from  the  dangers  which  prowl  by  night  in  the  land 
below,  vision  in  dim  lights  is  not  so  essential  for  tlieir 
safety  as  it  is  for  some  other  classes  of  mammals. 

Man,  having  descended  from  the  trees  and  become  a 
hunter  and  also  exposed  to  the  attacks  of  carnivorous  foes, 
lias  succeeded  in  maintaining  his  existence  by  the  assum]> 
tion  of  the  erect  posture,  which  has  entirely  freed  his 
foi"e  limbs  for  the  use  of  weapons  of  offence  and  defence. 
The  manufacture  and  use  of  such  weapons  has  neces- 
sitated increased  precision  in  the  judgment  of  distances, 
and  of  concentration  in  tlie  thoughtful  recognition  of 
detail.  The  elevation  of  his  head,  due  to  his  erect 
posture,  has  increased  his  range  of  circumferential  vision. 
Having  acquired  during  arboreal  life  a  more  acute  central 
form-sense  tlian  any  other  terrestrial  mammal,  together 
with  the  most  highly-developed  stereoscopic  vision,  he 
lias,  by  extended  and  more  rapid  movements  of  both  eyes 
and  head,  increased  the  i-ange  of  his  field  of  fixation. 
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The  different  visual  requirements  thus  outlined  for 
different  forms  of  environments  have  involved  consider- 
able alterations  in  the  structural  architecture  of  the  visual 
organs.  It  is  with  these  structural  alterations  that  I  now 
proceed  to  deal,  dividing  them  up  for  descriptive  purposes 
under  the  following  headings :  I.  The  Field  of  Vision ; 
II.  Light-sense ;  III.  Form-sense ;  TV.  Accommodation 
and  Convei-gence  ;  Y.  Colour-sense ;  VI.  The  Protective 
Mechanisms  of   the   Eyehall. 

I.   The  Field  of  Visiox. 

In  studying  the  modifications  met  with  in  the  visual 
organs  in  the  various  species  of  Mammalia,  to  allow  for 
different  requirements  in  connection  with  the  visual  field, 
we  have  to  take  into  consideration  the  monocular  field, 
the  combined  monocular  fields,  the  binocular  field,  and 
the   field  of  fixation. 

The  extent  of  the  monocular  field  may  be  modified  by 
the  degree  of  prominence  of  the  eye  in  the  head,  and  by 
structural  alterations  in  the  eye  itself. 

In  animals  in  whom  a  large  monocular  field  is  of  the 
greatest  importance,  such  as  those  who  depend  for  safety 
on  their  rapidity  of  fiight,  the  e^'es  are  found  set 
prominently  out  from  the  surface  of  the  head.  In  the 
Ungulata  the  outer  margin  of  the  orbit  is  composed  of  a 
complete  projecting  bony  ring  which  serves  to  hold  the 
eyeball  prominently  forwards.  In  the  Kodentia,  tiie 
Insectivora  and  the  Carnivora  the  orbital  ring  is  incom- 
plete externall}-,  in  the  latter  the  malar  and  frontal 
apoph3\sis   being  only  united  by   fibrous   bands. 

The  evolution  from  an  incomplete  to  a  complete  bony 
ring  at  the  margin  of  the  orbit  can  be  well  traced  in  the 
ancestry  of  the  horse.  In  the  Meso-hipims  haridi,  its 
three-toed  ancestor,  from  the  lower  Miocene  tertiary  of 
North  America,  the  bony  wall  of  the  orbit  is  open 
hchiiid. 

in  monkeys,  anthropoid  apes  and  in  man  the  bouy 
a])ophyses   of  the  outer   margin  of   the  orbit   are  in  con- 
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tact,  and  it  is  shut  off  from  tlie  temporal  fossa  by  the 
orbital  plates  of  the  malar  and  sphenoid  bones,  so  that 
the  orbit  becomes  a  more  coni})lete  lioiic-lined  i-ecess  than 
in  any  other  class  of  mammals.  In  some  lennirs  a  similar 
separation  of  the  orbit  fi'om  tlie  temporal  fossa  is  met 
with,  bnr  in  the  majority  of  them  no  such  complete 
separation  has  taken  ])lace.  The  closing  in  of  the  outer 
wall  of  the  orbit  in  Primates  does  not  give  prominence  to 
the  eye  and  enlarge  the  monocular  field  as  in  the 
Ungulata,  but  ensures  steadiness  of  the  movements  of  the 
eye  in  the  interests  of  binocular  vision. 

Some  mammals  have  the  jiower  of  markedly  increasing 
the  prominence  of  the  eyes  in  the  oi'bit,  and  so  tem- 
poi'arily  of  increasing  the  extent  of  their  monocular  fields. 
In  burrowing  animals,  such  as  moles  and  hedgehogs,  the 
eyes  are  retracted,  for  the  sake  of  protection,  when  they 
are  below  ground,  and  are  protruded,  beyond  their 
epidermal  coverings,  when  they  come  to  the  surface. 
In  other  mammals  increased  prominence  of  the  eyes 
becomes  most  noticeable  when  they  are  alarmed,  and 
when  increased  circumferential  vision  is  most  likely  to  be 
of  importance  to  them.  The  increase  in  the  prominence 
of  the  eyes  is  effected  by  relaxation  of  the  retractor  bulbi 
muscle,  and  contraction  of  the  muscle  of  Gegenbauer, 
which  lines  the  fibro-elastic  tissue  filling-  in  the  outer  wall 
of  the  oi-bit  in  animals  where  it  is  not  bounded  by  bone. 
A  vestige  of  this  muscle  is  sometimes  to  be  found  in  man 
opposite  the  spheno-maxillary  fissure,  and  is  termed 
Muller's  muscle.  I  shall  have  more  to  say  respecting  it 
later,  in  speaking  of  the  protective  mechanisms  of  the 
eyeball.  I  refer  to  it  here  because  slight  protrusion  of 
the  eyes  in  human  beings,  as  the  result  of  intense  emotional 
excitement,  has  been  observed ;  though  "  starting  of  the 
eyes  from  the  head  "  as  the  result  of  fright  is  more  often 
read  of  in  fiction  than  actually  seen  in  real  life. 

An  increase  in  the  size  of  the  cornea  relatively  to  the 
size  of  the  eyeball  must  alloAv  rays  of  light  of  greater 
obliquity  to  be  refracted   into  the  eye,  and  an  increase  of 
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the  corneal  surface  tends  to  increase  not  only  the  size  of 
the  field  of  vision,  but  also  the  clearness  of  peripheral 
images. 

In  some  rodents  the  cornea  composes  nearly  half  the 
surface  of  the  eyeball.  The  relations  between  the 
diameters  of  the  eyeball  and  the  cornea  of  mammals 
are  shown  in  the  following  table.      (See  Fig.  1.) 


Diameters  of  the  eyeball.      Diameters  of  the  cornea. 


Antero- 
posterior. 

Lateral. 

Lateral. 

Vertical 

Man 

24-8  mm. 

24-4 

mm. 

11-6  mm. 

11-0  mm 

Chimi^anzee     . 

19  0     „ 

180 

10-.5     ,, 

— 

Rhesus  monkey 

19o     „ 

190 

12-(;     „ 

110  mm 

Capuchin  monkey 

18-5     „ 

190 

11-0     ,, 

10-5     „ 

Cat  . 

220     „ 

21-0 

180     „ 

— 

Horse 

44-0     „ 

54-0 

jj 

34-0     „ 

27  0  mm 

Ox    . 

36-0     „ 

380 

27-0     „ 

22-0     „ 

Sheep 

27-0     „ 

28-0 

„ 

19-0     ,, 

155     „ 

Antelope 

270     ,, 

290 

22-0     „ 

18-0     „ 

Pig  .         .         . 

23-5     „ 

24-0 

17-0     „ 

140     „ 

Wallaby  . 

18-0     „ 

190 

14-0     „ 

— 

Eabbit     . 

160     „ 

20-0 

lo-O     „ 

— 

Rat . 

.5".5     „ 

55 

5-0     „ 

50  mm. 

Hedgehog 

60     „ 

60 

60     „ 

60     „ 

In  man  and  monkeys,  where  a  central  spot  of  distinct 
vision  is  of  the  greatest  importance,  the  size  of  the  cornea 
relatively  to  the  size  of  the  eyeball  is  comparatively  small. 
Thus  in  all  mammals  below  man  the  diameter  of  the 
cornea  measures  more  than  half  the  antero-posterior 
diameter  of  the  globe.  In  the  chimpanzee  it  is  about 
half  and  in  man  considerably  less  than  half. 

Mammals  that  have  a  proportionally  large  cornea  have 
also  a  proportionally  large  lens  which  is  nearly  spherical 
in  shape,  there  being  only  a  very  slight  increase  in  the 
size  of  the  lateral  diameter  over  that  of  the  antero- 
posterior {vide  table,  p.  55).  in  man  and  monkeys, 
where  the  cornea  is  proportionally  small,  the  lens  is  also 
proportionally  small  and  considerably  flattened  from 
before    backwards.        In     monkeys    the     antero-posterior 
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diameter  of  the  lens  is  a  little  more  than  half  the   lateral 
diameter  and  in  man  about  half. 

Emmert  (2)  has  estimated  the  relation  of  the  size  of 
the  lens  to  the  size  of  the  eyeball  as  follows ; 

Horse         .  .  .  .      6  to  100. 

Ox 7  to  100. 

Calf 5-5  to  100. 

Sheep         .  .  .  .7-6  to  100. 

Pig 8  to  100. 

Dog 7-7  to  100. 

Cat 10  to  100. 

Eabbit        .  .  .  .      8  to  100. 

Man  .  .  .  .      4-2  to  100. 

As  pointed  out  by  Lindsay  Johnson  (3),  with  a  large 
spherical  lens,  rays  falling  obliquely  on  the  cornea  Avill 
be  brought  to  a  focus  with  comparatively  little  distortion, 
the  image  being  received  upon  a  surface  which  is  nearly 
equidistant  from  the  nodal  points.  This  is  a  matter  of 
considerable  importance  in  securing  a  large  monocular 
field  for  moving  objects,  in  animals  with  a  retina  having  a 
widely-extended  sensitive  area.  In  the  Primates,  who 
require  acute  vision  for  small  fixed  objects,  and  who 
have  developed  a  highly  sensitive,  small,  central  spot  for 
this  purpose,  it  is  essential  that  the  image  of  the  object 
looked  at  should  be  accurately  focussed  on  that  spot  only. 
It  is  advantageous,  in  the  interests  of  binocular  vision, 
that  the  images  of  objects  formed  on  parts  of  the  retina 
peripheral  to  the  central  spot  should  be  but  dimly  seen. 
Hence  we  find  in  the  Primates  the  cornea  and  lens  so 
constructed  as  to  sacrifice  the  interests  of  the  monocular 
field  in  favour  of  those  of  acute  central  fixation. 

The  alteration  in  the  shape  of  the  lens  in  Primates,  so 
that  instead  of  being  nearly  spherical  it  is  considerably 
flattened  antero-posteriorly,  lias  considerably  diminislied 
its  refractive  power.  To  compensate  for  this  to  some 
extent  we  find  that  the  refractive  power  of  the  cornea 
has  been  considerably  increased.  The  following  interesting 
table    has   been    constructed   by  Kalt  and   Dufour   (4);  it 
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shows  that  in  the  eyes  of  man  and  birds,  wliich  have 
flattened  lenses,  the  refraction  of  the  cornea  relative  to 
that  of  the  lens  is  considerably  greater  than  it  is  in  other 
nianinials  and  in  fishes,  which  have  rounder  lenses. 


Focal  distance 
of  the  cornea. 

r  ocai  uisiaiicu 
of  the  crystal- 
line lens. 

Relation  : 
1  to— 

Man 

31-2 

mm. 

.      49-2- 

mm. 

I'GO  imii. 

Crow 

25-8 

j> 

.      o6-7 

}y 

■      1-42      „ 

Horse 

78-8 

}j 

.      64-4 

}) 

,     0-82     „ 

Dog 

33-8 

!> 

.      22-9 

)> 

.      0-60      „ 

Whale 

(out    of 

water) 

314-3 

)) 

.      405 

}) 

.      0-13      „ 

Carp 

. 

38-0 

}> 

6-6 

>y 

•      0-17      „ 

Most  of  the  Ungulata  have  markedly  oval  cornese,  their 
lateral  diameters  measuring  more  than  the  vertical.  In 
sheep  there  is  a  difference  of  3-5  mm.  between  the  two, 
and  in  the  ox  5  mm.  Associated  with  oval  corneae  they 
have  oval  pupils  elongated  laterally.  According  to 
Eversbusch,  this  is  due  to  the  presence  of  a  check  liga- 
ment, extending  from  the  pupillary  margin  to  the  peri- 
phery, which  can  be  seen  as  an  elevation  on  the  posterior 
surface  of  the  iris.  I  have  examined  the  iris  of  several 
different  species  of  Ungulates,  but  have  been  unable  to  find 
any  such  check  ligament.  The  elongation  of  the  pupil 
can  quite  adequately  be  explained  :  First,  by  the  elonga- 
tion of  the  cornea,  to  which  the  root  of  the  iris  is  attached 
laterally ;  and  secondly,  by  the  length  of  the  iris  in  the 
vertical  plane  being  greater  than  in  the  horizontal.  In  a 
horse's  iris  I  find  there  is  2  mm.  difference  in  the  length 
of  the  iris  horizontally  and  vertically  (Fig.  2).  There  is  also, 
in  these  animals  with  a  horizontally  oval  pupil,  a  difference 
in  the  length  of  the  ciliary  body  horizontally  and  vertically. 
In  the  horse  the  distance  from  the  root  of  the  iris  to  the 
ora  serrata  measures  5  mm.  horizontally  and  10  mm. 
vertically.  To  put  it  another  way,  the  retina  extends 
further  forwards  laterally  than  vertically  in  the  Ungulata, 
which  have  pupils  and  corneas  elongated  laterally.      The 
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combined  effect  of  these  three  anatomical  features  is  to 
produce  an  extension  of  the  monocular  field  of  vision  in  the 
horizontal  plane. 

In  the  centre  of  these  elongated  oval  pupils  a  deeply- 
pigmented  elevation  is  met  with  at  both  the  upper  and 
lower  borders,  but  considerably  larger  and  more  raised  at 
the   upper  than  the   lower   (Fig.    3).      This  elevation  has 

Fig.  2. 


Sections  thro\i<ih  the  iris  of  a  horse,      a.  In  the  horizontal  meridian. 
B.  In  the  vertical  meridian. 


received  the  name  of  the  "  corpus  nigrum."  In  a  horse, 
the  lateral  diameter  of  whose  pupil  measured  17  mm.,  the 
coi-pus  nigrum  at  its  upper  border  measured  8  mm.  in 
length,  3  mm.  in  width,  and  oo  mm.  in  height.  In 
sections  of  the  iris  it  can  be  seen  to  be  an  extension 
forwards  from  the  ])igment  epithelium  on  its  posterior 
surface,  i.  e.  a  growth  forwards  from  the  anterior  extremity 
of  the  secondary  optic  vesicle  (Fig.  2  b).  It  is  a  vascularised 
structure  and  so  has  some  elements  of  mesoblastic  tissue  in 
it.      Bleached   sections  show    the  mass  to  be  made   up   of 
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flattened    epithelial    cells,    which    line    and    form   columns 
between  numerous,  variously  sized  circular  spaces. 

The  function  of  the  coi'pus  nig'rum  has  so  far  not  been 
definitely  determined.  Lindsay  Johnson  (o)  suggested 
that  it  served  as  a  shade  for  the  large  oval  pupil.  Such 
a  suggestion  does  not  explain  the  presence  of  a  projection 
from  the  lower  margin  of  the  pupil  as  well  as  the  upper. 
In    some    animals,    e.  y.   gazelles,  camels   and    llamas,  the 

Fig.  3. 


Front  of  horse's  eye  from  which  cornea  has  been  removed  to 
expose  iris  with  the  "  corpus  nigrum." 

black  bodies  from  the  upper  and  lower  margins  of  the 
pupil  have  indentations  capable  of  fitting  into  one  another. 
On  examination  of  horses'  eyes,  when  exposed  to  bright 
sunlight,  I  have  observed  that  contraction  of  the  pupil 
causes  the  pigmented  bodies  from  the  two  borders  to  meet 
and  fill  up  its  centre,  leaving  the  two  extremities  still 
open.  So  that  the  horse  then  has,  instead  of  one  oval 
pupil,  two  circular  ones,  looking  respectively  forwards  and 
backwards.  A  large  oval  pupil,  whilst  affording  a  wide 
range  of  lateral  vision,  must  detract  very  considerably 
from  the  clearness  of  vision  by  not  having  the  stenopaic 
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effect  of  a  round  pupil.  I  would  suggest  that  one  function 
of  the  corpus  nigrum  is  at  times  to  compensate  for  this 
defect  by  the  conversion  of  the  oval  pupil  into  two  round 
ones. 

Animals,  such  as  the  terrestrial  herbivorous  mammals, 
who  require  panoramic  vision,  have  their  eyes  set  laterally 
in  the  head  so  as  to  obtain  the  largest  circumferential 
effect  of  the  combined  monocular  fields.  Lindsay 
Johnson  (3)  measured  the  divergence  of  the  optical  axes 
in  a  large  number  of  representative  animals,  and  con- 
structed a  diagram  graphically  showing  how  it  varies  in 
the  different  natural  orders,  families,  genera  and  species. 
From  this  it  is  seen  that  the  most  laterally  placed  eyes 
are  met  with  amongst  the  Rodentia,  the  Marsupialia  and 
the  Ungulata.  The  greatest  divergence  is  in  hares, 
whose  optical  axis  in  each  eye  measures  85°  of  divergence 
from  the  middle  line.  It  seems  pi'obable  that  they,  and 
some  of  the  other  rodents,  have  complete  panoramic 
vision,  i.  e.  are  able  to  see  in  their  entii'e  circumference  at 
one  and  the  same  time. 

Amongst  the  Carnivora  the  smallest  amount  of  diver- 
gence is  in  lions  and  cats,  in  which  it  is  less  than  10°  in 
each  eye.  The  Simite  and  man  alone  amongst  mammals 
have  parallel  optic  axes. 

This  movement  forwards  of  the  optical  axes  towards 
parallelism  is  clearly  in  the  interests  of  binocular  vision, 
and  at  the  sacrifice  of  the  range  of  simultaneous  circum- 
ferential vision.  As  ontogeny  is  a  condensed  recapitu- 
lation of  phylogeny,  it  is  interesting  to  note  that  in  the 
human  embryo  the  optic  vesicles  when  first  formed  are 
directly  opposite  to  one  another,  from  which  position  they 
gradually  turn  forwards,  so  that  at  the  third  month  of 
foetal  life  the  optic  axes  of  each  eye  diverge  45°  from 
the  middle  line;   before  birth  they  become  parallel. 

Wood  Jones  (1)  has  described  how  the  alteration  in  the 
position  of  the  eyes  in  mammals  is  due  to  the  recession 
of  the  snout.  He  says  :  "  When  an  animal  has  a  fully 
elongated  snout   region,  it  may  be  said   to  possess  a  long 
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face  witli  an  eye  situated  ui)oii  each  side  of  it;  but  when 
the  snout  region  has  undergone  complete  recession,  it 
niay  be  said  to  have  a  tlat  face  with  two  eyes  situated 
upon  the  front  of  it.  The  mere  fact  of  the  recession  of 
tlie  snout  produces  this  change,  for  the  two  eyes  are 
turned  to  the  front  as  the  elongated  muzzle  shrinks 
between  them." 

He  further  points  out  this  recession  of  the  snout  is  the 
result  of  {a)  the  substitution  of  the  hands  foi-  it  as  the 
chief  means  of  tactile  exploration ;  (b)  the  decrease  in 
the  use  of  the  jaws  for  seizing  and  tearing  food ;  (c)  the 
diminished  importance  of  the  sense  of  smell. 

The  three  changes  are  all  the  outcome  of  the  adoption 
of  arboreal  life.  It  has  resulted  in  the  use  of  the  fore- 
limbs  for  grasping  purposes.  From  this  they  have 
gradually  acquired  acute  tactile  sensibility,  and  have 
superseded  the  snout  as  a  means  for  exploration  by  the 
sense  of  touch  ;  the  latter  has,  therefore,  tended  to 
atrophy  from  disuse.  From  the  grasping  of  boughs  in 
arboreal  life  has  arisen  the  power  of  grasping  food  with 
the  hands  to  convey  it  to  the  mouth  instead  of  seizing  it 
primarily  with  the  jaws.  This  diminished  use  of  the  jaws 
has  led  to  their  loss  of  prominence  and  power.  "  No 
trail  of  scent  is  laid  among  the  branches  of  a  tree " 
(Wood  Jones).  "Life  amidst  the  branches  limits  the 
usefulness  of  the  olfactory  organs"  (Ellicjt  Smith). 

Binocular  vision  is  produced  by  the  overlapping  of  the 
fields  of  vision  in  the  two  eyes.  In  Cetaceans  so  massive 
is  the  head,  and  so  far  back  are  the  eyes  set,  that  it  is 
impossible  for  any  such  overlapping  to  occur.  In  rodents, 
.such  as  rabbits  and  hares,  which  also  have  their  eyes  set 
far  back,  the  overlapping  of  the  fields  anteriorly  cannot 
exceed  more  than  l'")\ 

It  has  been  suggestetl  by  Gi'ossman  and  Meyei'- 
hausen  (6)  that  in  these  animals  some  overlapping  of  the 
fields  may  occur  posteriorly,  and  that  in  them  a  certain 
amount  of  posterior  binocular  vision  may  be  present.  As 
all  sportsmen  know,  rabbits  and  hares  see  very  imperfectly 
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when  danger  is  immediately  in  front  of  them,  and  will 
run  straight  forwards  towards  a  gun. 

In  connection  with  the  binocular  vision  of  mammals  it 
is  important  to  note  the  observations  of  Kalt  (7)  as  to  the 
size  of  the  angle  y  in  the  different  species.  He  states 
that  "  in  the  human  species  the  visual  axis  pierces  the 
cornea  5°  inside  its  centre.  In  the  higher  monkeys  it  is 
almost  the  same,  but  one  sees  this  angle  increase  as  one 
descends  the  animal  scale.  It  is  15°  in  the  Lemuridse, 
20°  to  26°  in  the  Carnivora,  and  it  varies  between  55°  to 
63°  in  the  Herbivora."  The  increase  of  the  angle  tends 
to  balance  to  some  extent  an  increase  in  divergence  of 
the  optic  axes,  so  that  animals  with  a  wide  divergence 
are  still  able  to  see  binocularly. 

A  horse  with  eyes  set  prominently  for\vai-ds,  large 
cornese  and  laterally  oval  pupils  can  see  behind  and 
observe  the  out-kick  of  its  hind  leg  without  turning  its 
head.  With  a  visual  axis  piercing  the  cornea  50°  to  63° 
inside  its  centi'e,  with  the  corpus  nigrum  capable  of 
closing  in  the  middle  part  of  the  oval  pupil  and  leaving 
a  circular  one  looking  forwards,  and  with  about  one-sixth 
of  the  fibres  of  the  optic  nerve  turning  into  the  optic 
tract  of  the  same  side  whilst  the  rest  decussate,  a  horse 
evidently  possesses  binocular  stereoscopic  vision,  which 
must  be  of  the  greatest  assistance  to  it  in  the  estimation 
of  size  and  distance  in  jumping.  Every  horseman  knows 
that  an  object  at  which  a  horse  is  most  likely  to  shy  is 
one  situated  at  the  side  and  of  a  light  colour.  To 
prevent  shying  we  put  blinkei-s  on  harness  horses,  so  that 
they  may  not  see  these  laterally  placed  objects,  but  only 
those  which  they  view  binocuhirly  straight  in  front  of 
them.  In  training  a  shying  horse  it  is  customary  to 
walk  the  animal  up  to  any  object  it  has  shii-d  at  with 
its  head  towards  the  object,  wliit-li  it  can  tlu'n  view 
binocularly. 

Closely  associated  with  the  varying  degrees  of  binocular 
vision  we  meet  with  vai-ying  degrees  of  decussation  of 
the  fibres  of  the  optic  nerve  at  the  chiasma.     I'his  nuitter 
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has  been  dealt  with  very  fully  by  Dr.  Wilfred  Harris  (8). 
He  considers  that  binocular  vision  is  associated  with 
carnivoi'ous  habits ;  it  is  met  with  in  carnivorous  fishes, 
amphibia  and  birds.  In  all  these  there  is  total  decussa- 
tion of  the  optic  nerve-fibres  at  the  chiasnia,  so  that  they 
do  not  have  stereoscopic  vision  as  in  mammals,  in  many 
of  whom,  owing  to  semi-decussation  of  the  fibres  at  the- 
chiasma,  visual  impressions  from  the  two  eyes  are  received 
on  the  same  side  of  the  brain. 

Rodents  have  no  conjugate  movements  of  the  eyes,, 
and  no  consensual  response  of  the  pupils  to  light,  only  a 
direct  reaction.  Singer  and  Miinzer  (9)  found  that  in 
mice  and  rats  the  decussation  of  optic  nerve-fibres  at  the 
chiasma  was  complete.  Wilfred  Harris  examined  the 
optic  nerves,  chiasma  and  tracts  of  rabbits  in  sections 
stained  with  hiematoxylin  by  Pal's  method,  and  also  a 
fortnight  after  the  experimental  enucleation  of  one  eye,, 
by  staining  with  Marchi's  method,  to  trace  the  degene- 
rated fibres.  He  found  that  decussation  was  almost 
complete,  only  very  few  fibres,  here  and  there,  turning- 
round  from  the  optic  nerve  into  the  optic  tract  of  the 
same  side.  Ramon  y  Cajal  (10)  obtained  similar 
results. 

In  the  Unsrulata  it  is  difficult  to  observe  the  move- 
ments  of  the  two  eyes  at  the  same  time,  but  it  appears 
that  they  are  to  some  extent  conjugate.  In  them  the 
decussation  of  the  optic  nerve-fibres  at  the  commissure 
is  not  complete.  In  the  horse  and  calf,  two  observers  in 
Vienna,  using  Marchi's  method,  found  that  about  one- 
sixth  of  the  fibres  turn  into  the  optic  tract  of  the  same 
side. 

In  the  carnivorous  mammals  there  is  consensual  re- 
action of  the  pupils  to  light,  and  the  movements  of  the 
two  eyes  are  more  ol)viously  conjugate  than  in  the  Ungu- 
lata.  Wilfred  Harris  found  that  experimental  division  of 
the  optic  tract  on  one  side  in  cats  ])roduced  distinct 
homonymous  hemiano])sia,  with  the  hemianopic  pupil 
reaction    to   direct  light    in    the  opposite  eye,   though    its 
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consensual  reaction  was  brisk  on  exposure  of  the  other 
eye  to  light.  Microscopically,  he  found,  in  sections  of 
the  chiasma  of  a  cat  stained  with  Marchi's  method,  after 
enucleation  of  one  eye  a  fortnight  previously,  that  a  large 
proportion  of  degenerate  fibres  were  present  in  the  optic 
tract  of  the  same  side.  These  degenerate  fibres  were 
spread  equally  through  all  parts  of  the  tract  and  not 
collected  into  any   distinct   bundle. 

In  monkeys  and  in  man  there  are  conjugate  movements 
of  the  eyes,  and  consensual  reaction  of  the  pupils  to  light, 
as  in  the  Carnivora,  but  in  addition  they  have  a  very 
highly  developed  spot  of  central  vision  with  a  special 
bundle  of  nerve-fibres  leading  from  it,  and  highly 
developed  powers  of  convergence   and  accommodation. 

There  is  no  very  definite  anatomical  evidence  as  to  the 
course  taken  by  the  macular  nerve-fibres  at  the  chiasma. 
Cajal  (10)  discovered  bifurcating  fibres  in  the  chiasma  of 
the  rabbit,  the  divisions  passing  into  the  two  optic  tracts. 
Kolliker  (11)  found  similar  bifurcations  in  the  chiasma  of 
a  cat  a  few  days  old.  It  Avas  upon  these  observations 
that  Wilbrand  based  his  hypothesis  as  to  the  escape  of 
the  macula  in  caSes  of  bilateral  hemianopsia. 

He  attributed  it  to  the  bifurcation  of  fibres  coming 
from  each  macula  at  the  chiasma,  so  that  both  maculas 
were  connected  with  the  occipital  cortex  on  each  side. 
There  is,  however,  no  evidence  as  to  where  the  dicho- 
tomous  fibres  found  in  the  embryo  cats  come  from,  and  in 
rabbits'  retinas  no  specialised  central  area,  such  as  a 
macula,  can  be  differentiated. 

Usher  and  Dean  (12)  traced  the  course  of  degenerated 
nei-ve-fibres  in  the  optic  nerve  and  chiasma  in  monkeys 
after  experimental  lesions  in  the  i-etina  at  the  nuicular 
region.  In  summing  up  their  results  they  say:  "As 
regai'ds  the  (juestion  whether  the  macular  fibx*es  cross 
wholly  or  partially  in  the  chiasma,  it  is  impossible  from 
our  experimental  cases  to  make  a  definite  statement, 
owing  to  tiie  difficulty  that  exists  in  determining  whether 
the  wound   was  limited  to  the   macular   fibres  or,  on  the 
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other  hand,  whetlier  it  had  damaged  only  a  portion  of 
these;  while  in  Case  11  the  decussation  was  complete, 
in  Case  10  there  were  uncrossed  fibres,  even  at  the  most 
posterior  part  of  the  chiasma." 

Though  the  anatomical  evidence  as  to  the  course  taken 

Fig.  -t. 


Dia>(ram  to  show  hypothetical  semi-decussation  of  macular  nerve- 
fibres  at  the  chiasma. 


by  the  macular  fil)res  in  the  chiasma  is  very  uncertain,  it 
seems  highly  probable,  on  physiological  and  clinical 
grounds,  that  semi-decussation  of  them  takes  place.  It 
would  be  difficult  to  understand  how  stereoscopic  vision 
for  detail  could  be  In-ought  about,  unless  the  images 
coming  from  objects  focussed  on  each  macula  were  super- 
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imposed  in  tlie  visual  cortex.  It  seems  most  probable 
that  in  man  and  monkeys,  not  only  are  the  visual 
impressions  received  from  the  left  halves  of  the  two 
retinffi  superimposed  on  the  left  half  on  the  occipital 
cortex,  and  those  from  the  right  halves  of  the  two  retinae 
on  the  right  half  of  the  occipital  cortex,  but  that  the 
impressions  received  from  each  macula  are  similarly 
superimposed  on  each  half  of  the  brain  (Fig.  4).  Clinically 
this  view  helps  us,  not  only  in  explaining  the  "  macula 
escape  "  in  cases  of  bilateral  hemianopsia,  but  also  affords 
an  explanation  of  cases  of  central  hemianopic  defects 
without  any  peripheral  contraction  of  the  fields,  an 
affection  which,  if  right-sided,  has  the  characteristic 
symptom  of  the  patient  finding  a  difficulty  in  reading 
whilst  still   retaining  good  central  acuity  of   vision. 

This  semi-decussation  of  the  nerve-fibres  from  each 
macula  is  also,  I  suggest,  of  interest  in  connection  with 
the  causation  of  certain  cases  of  congenital  concomitant 
strabismus.  As  we  all  know,  there  are  cases  in  which 
children  have  perfect  acuity  of  vision  in  each  eye,  with 
little  or  no  refractive  error,  who  never  at  any  time  make 
an  attempt  to  use  the  two  e3'es  together,  nor  can  they 
by  any  means  be  induced  to  do  so.  A  very  simple 
explanation  of  such  cases  might  be  found  in  a  congenital 
defect  in  the  course  of  the  macular  nerve-fibres,  whereby 
complete  decussation,  instead  of  semi-decussation,  had 
taken  place.  With  complete  decussation  the  impression 
received  by  the  visual  cortex  from  eacli  macula  would  be 
unilateral  instead  of  bilateral,  as  with  semi-decussation. 
The  acuteness  of  perception  would  not  be  affected  by  the 
complete  decussation,  only  the  stereoscopic  effect.  Tlie 
anatomical  evidence  in  proof  of  this  hypothesis  would  be 
exceedingly  difficult  to  obtain.  Clinical  evidence  might, 
however,  be  forthcoming  should  a  patient  having  such  a 
congenital  concomitant  strabismus  subse(juently  develop 
a  homonymous  l)ilateral  hemianopsia,  in  which  case,  if 
this  hypothesis  be  true,  we  should  expect  to  find  the 
whole  nuicular  region  on  one  side  included  in  the  blind  area. 
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Conjugate  inovements  of  the  eyes  in  the  vertical  plane 
are  innate  in  the  human  infant,  but  in  the  horizontal 
plane  aie  only  gradually  acquii-ed  during  the  first  six 
months  of  life. 

From  the  early  development  of  conjugate  movements  in 
the  vertical  ])lane  we  may  infer  that  man's  mammalian 
forbears  were  exposed  to  dangers  which  attacked  them 
from"  overhead,  in  the  way  in  which  small  rodents  are  now 
attacked  by  carnivorous  birds.  The  development  of  con- 
jugate movements  in  the  lateral  plane  followed  later,  with 
the  shrinkage  of  the  snout  and  the  translation  of  the  eyes 
forwards  in  the  head. 

The  development  of  acute,  central,  stereoscopic  vision 
for  form,  together  with  corresponding  points  in  the  two 
retinje,  introduces'  a  fresh  factor  in  connection  with  the 
field  of  vision — that  is,  the  field  of  fixation.  Though  no 
mammals  below  monkeys  have  a  capacity  for  distinguishing 
detail,  such  as  is  associated  with  the  presence  of  a  fovea 
centralis,  there  is  evidence  to  show  that  in  some,  especially 
the  Carnivora,  there  is  an  area  centralis  in  the  retina  more 
acutely  sensitive  to  form  than  the  periphery.  Such 
animals  can  fix  an  object  and  make  movements  of  the  eyes 
to  maintain  fixation,  f.  g.  when  a  cat  follows  the  move- 
ments of  a  mouse.  The  field  of  fixation  becomes,  however, 
of  greater  importance  with  the  increased  acuity  of  central 
stereoscopic  vision,  such  as  has  been  developed  in 
association  with  arboreal  life.  Still  more  is  it  important 
to  man,  who  has  assumed  a  fully  erect  posture  and  become 
exposed  to  the  dangers  of  terrestrial  life  by  his  descent 
from  the  trees.  The  rapid  movement  of  the  highly- 
developed  spots  with  acute  form-sense,  from  one  object  to 
another  in  his  circumference,  more  than  compensates  man 
for  the  loss  of  the  wide  degree  of  panoramic  vision  which 
the  alteration  of  position  of  the  eyes  from  the  side  to  the 
front  of  the  head  entails.  For  these  rapid  changes  of 
position  of  the  spots  with  acute  form  sense,  increased 
mobility,  first,  of  the  eyeballs,  and  secondly,  of  the  head, 
has  been  evolved. 
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Thougli  nearly  all  mammals  have,  as  in  man,  four  recti 
and  two  oblique  muscles  connected  with  the  eyeballs,  the 
movements  ot  the  globes  in  all  those  below  monkeys  are 
comparatively  slight.  It  is  in  association  with  the  develop- 
ment of  acute  central  stereoscopic  vision,  as  in  monkeys, 
that  the  movements  of  the  eyes  become  a  conspicuous 
feature.  The  range  of  such  movements  becomes  con- 
siderably extended  in  man,  and  may,  I  suggest,  be  corre- 
lated with  the  full  assumption  of  the  erect  posture  and  the 
greater  need  for  a  wide,  quick  circumferential  vision  on 
the  ground  than  in  the  trees. 

It  is  probably  for  the  purpose  of  inci'easing  the  range 
of  movement  of  the  eyes  that  man  has  developed  a  wider 
palpebral  fissure,  in  proportion  to  the  width  of  the  cornea, 
than  is  met  with  in  any  other  mammal.  The  eifect  of  this 
proportional  difference  is  that  a  large  part  of  the  ocular 
conjunctiva,  with  the  sclerotic  beneath,  becomes  exposed 
to  view.  In  no  other  mammal  are  "  the  whites  of  the 
eyes"  such  a  conspicuous  feature  as  in  man.  An  exposure 
of  the  ocular  conjunctiva  in  this  way  has  rendered  it  liable 
to  irritation  from  atmospheric  influences,  more  especially 
on  the  inner  side  of  the  globe,  where,  due  to  the  presence 
of  the  lacrymal  bay,  the  largest  area  is  uncovered,  and 
where,  in  mammals  other  than  Primates,  a  special  protec- 
tion is  afforded  by  the  membrana  nictitans.  Irritation  of 
this  sort  from  atmospheric  influences,  when  excessive, 
gives  rise  to  the  diseased  conditions  known  as  "  Pingue- 
culae "  and  "  pterygium  " — affections  which  are  not  met 
with  in  other  mammals  than  man. 

Wood  Jones  (1)  has  described  how  the  changed  relations 
between  the  long  axis  of  the  skull  and  face  and  the  long 
axis  of  the  vertebral  column,  which  is  produced  in  monkeys 
as  the  result  of  arboreal  life  from  the  partial  assumption 
of  the  upright  posture,  has  resulted  in  a  changed  position 
of  the  occi})ital  condyles  on  the  base  of  the  skull,  which 
hinge  it  to  the  vertebral  column.  In  ijuadrupeds  these 
condyles  are  situated  at  the  posterior  extremity  of  the 
skull.      In   most   monkeys  they  are  situated  well  forward 
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on  the  base;  in  anthi-opoids  still  furtlier  forward;  in 
man,  who  has  assumed  the  permanently  erect  posture,  the 
head  is  practically  balanced  upon  the  first  cervical 
vertebra. 

As  the  head  becomes  more  nearly  balanced  on  the 
vertebral  column,  so  the  powerful  ligamentous  and 
muscular  attachments  which  pass  between  its  posterior 
surface  and  the  cervical  spinous  processes  become  reduced 
in  strength,  and  the  spinous  processes  themselves  become 
reduced  in  size.  The  even  balancing  of  the  head  on  the 
spine,  and  the  reduction  in  size  of  the  cervical  spinous 
processes,  both  tend  to  facilitate  the  range  and  rapidity  of 
the  lateral  and  rotatory  movements  of  the  head.  Such 
increased  movements  of  the  head,  like  the  increased  move- 
ments of  the  eyes,  serve  to  increase  the  area  of  the  fields 
of  fixation. 

II.  Light-Sense. 

The  most  primitive  visual  function  is  the  perception  of 
light,  and  the  eyes  of  some  animals  are  so  constructed 
that  this  would  seem  to  be  the  only  purpose  for  which 
they  exist. 

According  to  Prof.  Elliot  Smith  (1),  in  the  forerunners 
of  the  Mammalia,  and  in  the  primitive  mammals  them- 
selves, the  senses  of  sight  and  hearing  were  but  poorly 
developed  compared  with  that  of  smell.  '"  This  was 
due,"  he  says,  "  not  only  to  the  fact  that  the  sense  of 
smell  had  already  installed  its  instruments  in,  and  taken 
possession  of,  the  cerebral  hemisphere,  long  before  the 
advent  in  this  dominant  part  of  the  brain  of  any  adequate 
representation  of  the  other  senses,  but  also,  and  chietly, 
because  to  a  small  land-grubbing  animal  the  guidance  of 
smell  impressions,  whether  in  search  for  food  or  as  a 
means  of  recognition  of  friends  or  enemies,  was  much 
more  serviceable  than  all  other  senses.  Thus  the  small 
creature's  mental  life  was  lived  essentially  in  the  atnio- 
sphei-e  of  odours,  and  every  object  in  the  outside  world 
was    judged   primarily   and   predoniin»antly    by  its    smell, 
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the    sense    of    touch,    vision     and   hearing    being    merely 
liuxiliary  to  the  compelling  influence  of  smell." 

The  smallest  and  least  developed  eyes  in  existing 
mammals  are  found  in  moles,  hedgehogs,  insectivorous 
bats,  and  cave-rats.  All  of  them  are  nocturnal  in  their 
habits,  and  have  only  rods  in  their  retinas — no  cones. 
The  visual  function  in  these  animals  may  be  attributed 
entirely  to  the  chemical  reaction  produced  by  light  on  the 
visual  purple,  which,  through  stimulation  of  the  rods, 
starts  a  nervous  impulse.  These  animals  have  a  dread 
of  light,  or  photophobia  ;  when  it  appears  the  moles  and 
hedgehogs  at  once  return  to  their  burrows,  the  rats 
retreat  to  the  inner  recesses  of  their  caves,  and  the  bats 
into  the  darkness  of  the  foliage. 

The  photo-chemical  reaction  of  the  visual  purple, 
besides  providing  for  perception  of  light,  could  easily  be 
amplified  to  provide  for  adaptation  for  different  degrees  of 
light, bv  the  extent  of  the  chemical  reaction  induced  vai'ying 
in  accordance  with  the  intensity  of  the  illumination. 

Trendelenberg  (18)  showed  that  there  is  a  very  close 
correspondence  between  the  curve  of  scotopic  luminosity 
in  the  human  eye  and  that  obtained  from  the  bleaching 
of  the  visual  purple  of  a  frog's  eye. 

'^i'he  time  which  it  takes  for  the  visual  purple  to 
I'e-form  in  the  rabbit's  retina,  after  it  has  been  bleached, 
coincides  very  closely  with  that  which  it  takes  the  human 
eye  to  regain  the  approximately  full  power  of  dark 
adaptation  after  good  light  adaptation. 

A  bleached,  undaiuaged,  detached  retina  will  i-emain 
bleached,  unless  brought  back  into  contact  with  the 
pigment  epithelium,  when  it  will  regain  its  violet  colour. 
From  this,  and  from  their  anatomical  arrangement,  we 
may  assume  that  the  pigment  epithelial  cells  are  concerned 
in  the  manufacture  of  the  visual  purple.  They  are 
arranged  like  the  cells  in  other  secreting  structures  on  a 
basement  membrane  immediately  beneath  which  is  a  rich 
vascular  ])lexus,  the  capillary  layer  of  the  choroid.  The 
fanciful  suggestion  made  by  Edridge  (ireen  (14),  that  the 
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visual  ])iirple  is  secroteil  by  the  rods,  has  nothing  to 
support  it,  either  anatouiically  or  morphologically.  The 
rods,  from  their  structure  and  connections,  are  obviously 
not  secreting  cells,  but  nerve  end-organs. 

Numerous  careful  and  accurate  observers  have  recorded 
how  the  visual  pui-jile  is  only  to  be  found  in  the  outer 
limbs  of  the  rods,  and  not  in  the  cones.  I  have  myself 
been  able  to  confirm  its  absence  from  the  cones  in  the 
retinai  of  frogs  and  birds. 

If,  then,  the  rods  react  to  the  stimulus  of  light  through 
the  photo-chemical  reaction  of  the  visual  purple,  some 
other  explanation  has  to  be  found  for  the  reaction  of  the 
cones.  A  perception  of  light  dependent  entirely  on 
changes  in  the  visual  purple  would  become  abolished 
when  it  was  bleached  in  bright  light,  and  an  animal  with 
only  rods  in  its  retina  would  be  blind  under  such 
cii'cumstances. 

The  theory  suggested  independently  by  Max  Schultze 
(15),  Parinaud,  and  v.  Kries  (16),  which  assigns  different 
functions  to  the  rods  and  cones,  the  so-called  duplicity 
theory  of  vision,  helps  to  explain  so  man}'  of  the  visual 
phenomena  met  with  in  the  human  eye,  both  in  health 
and  disease,  that  it  may  well  be  accepted  as  a  work- 
ing hypothesis  for  the  ex])lanation  of  vision  in  other 
Vertebrata. 

According  to  this  theory  the  rods  come  into  action  in 
low  degrees  of  illumination.  They  can  only  distinguish 
different  degrees  of  light,  not  form  or  colours.  The 
cones,  on  the  other  hand,  come  into  action  in  high  degrees 
of  illumination,  are  capable  of  distinguishing  the  spectral 
colours,  and  of  pei-ceiving  clearly  the  details  of  form. 
As  Parsons  (17)  very  aptly  says:  "Broadly  speaking, 
vision  with  the  dark-adapted  eye,  i.  e.  scotopic  vision,  is 
monochromatic  or  tone-free.  Vision  with  the  light- 
adapted  eye,  t.  t\  photopic  vision,  is  polychromatic  or 
toned.  Jn  the  former  the  threshold  stimulus  intensity  is 
low;  in  the  latter  relatively  high.'^ 

Prisoners    who    have   been  confined    in    dark    dung'eons 

VOL.   XI. I.  3 


^4  BOWMAN    LECTURE. 

for  a  long  time,  the  coiiger.itally  total  colour  blind,  the 
mammals,  already  referred  to,  who  have  only  rods  in 
their  retina?,  and  nocturnal  birds,  all  have  a  dread  of 
light — that  is,  photophobia.  They  are  all  temporarily  or 
permanently  dependent  for  vision  on  perceptions  received 
through  their  rods  and  the  visual  pui-ple. 

Those  who  have  been  exposed  for  a  long  time  to  glare, 
like  sailors  becalmed  on  a- tropical  sea,  those  who  have 
the  congenital  affection  which  we  call  "  night-blindness," 
or  the  acquired  affection  which  is  spoken  of  as  "retinitis 
pigmentosa,"  and  diurnal  birds,  all  have  a  dread  of 
darkness ;  that  is  a  condition  which  I  suggest  may  be 
conveniently  termed  "  scotophobia."  They  are  all  tem- 
porarily or  permanently  dependent  for  vision  on  perceptions 
received  through  their  cones. 

No  other  photo-chemical  substance  has  been  discovered 
in  the  retina  besides  the  visual  purple.  It  becomes, 
therefore,  natural  to  inquire  whether  some  reaction  other 
than  chemical  is  not  produced  in  the  cones  capable  of 
originating  a  nerve  impulse  on  stimulation  by  light. 

8tort  and  Englemann  (18)  have  described  how  a 
shortening  of  the  inner  segment  of  the  cones  takes  place 
by  the  action  of  light  and  an  elongation  in  darkness.  On 
exposure  to  light,  therefore,  the  outer  segments  of  the 
cones  are  drawn  towards  the  outer  limiting  membrane  and 
away  from  the  pigment-cells,  while  in  darkness  the  opposite 
movement  takes  place.  This  effect  has  been  observed  in 
the  retina  of  all  animals  hitherto  examined,  viz.  fish, 
amphibians,  reptiles,  birds  and  mammals,  including  man. 
The  part  which  moves  actively  is  that  which  in  its  optical 
and  chemical  properties  is  like  protoplasm,  viz.  the  ]iart 
of  the  cone  between  the  elli})soid  and  the  cone  nucleus, 
and  to  this  they  give  the  name  of  "  cone-myoid."  This 
movement  in  the  cones  may  ])e  compared  with  the  photo- 
tropic  reactions  met  with  in  plant  life,  in  hydi-a,  and 
some  siiKill  worms. 

It  would  be  a  sim])le  way  of  explaining  the  difference 
in  the  mode  of  stimulation  of  the  rods  and  cones  l)y  light 


BOWMAX    l.F.CTUKK.  35 

to  regard  that  of  tlie  former  as  a  photo-chemical  reaction, 
and  that  of  the  latter  as  a  phototropic  reaction.  Such  an 
explanation  would  serve  not  only  to  account  for  the 
differences  observed  between  rod  and  cone  vision  as 
regards  light-sense,  but  also  as  regards  form-sense,  as  I 
shall  attempt  to  show  in  the  consideration  of  that  part  of 
my  subject.  It  is  true  that  the  contraction  which  has 
been  observed  in  the  cones  resulted  from  a  strong  stimulus 
of  some  duration,  but  so  far  it  is  the  only  change  of  which 
we  have  any  evidence  as  occurring  in  the  cones  apart 
from  the  rods  ;  it  is  well,  therefore,  to  see  how  far  such  a 
change  will  help  in  explaining  visual  phenomena. 

The  degree  of  illumination  required  to  excite  a  photo- 
tropic  reaction  would  be  greater  than  that  required  to 
produce  a  photo-chemical  reaction,  so  that  we  should 
expect  rod  vision,  if  it  acted  by  the  latter,  to  come  into 
action  with  lower  degrees  of  illumination  than  cone  vision, 
if  it  acted  by  the  former.  Rod  vision  would  fail  in  high 
degrees  of  illumination,  due  to  complete  bleaching-  of  the 
visual  purple ;  Avhilst  cone  vision,  being  capable  of  some 
degree  of  adaptation  due  to  a  varying  degree  of  contrac- 
tion of  the  cone-myoid  in  response  to  the  amount  of 
stimulating  light,  might  continue  active  after  the  retina 
has  been  completely  bleached. 

As  ah-eady  mentioned,  the  mammals  with  the  sn.mllest 
eyes,  who  only  expose  themselves  to  very  low  degrees  of 
illumination,  have  only  rods  in  their  retinas.  Those 
mammals  who,  though  mainly  nocturnal  in  their  liabits, 
enter  rather  more  boldly  into  the  light  of  day,  such  as 
rats,  mice  and  rabbits,  are  found  to  have  a  few  cones. 
Indeed,  the  amount  of  daylight  an  animal  exposes  itself 
to  and  the  number  of  cones  met  with  in  its  retina  corre- 
spond fairly  accurately.  The  Simiae,  who,  to  obtain  their 
food  in  their  arboreal  resorts  (consisting,  as  it  often  does, 
of  minute  objects),  require  a  high  degree  of  illumination, 
have  an  area  of  the  retina  in  which  only  cones  are  present, 
and  in  which  they  are  closely  congregated  together.  It 
would  seem  probable  that  it  is  due  to  this  congregation  of 
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the  cones  together  at  the  macula  that  man  and  monkeys 
can  stand  exposure  to  brighter  daylight  than  an}-  other 
mammal.  Man's  eyes  cannot,  however,  stand  exposure 
without  damage  to  the  same  degree  of  direct  sunlight  as 
some  birds;  eagles,  for  example,  as  they  rise  to  fly  will 
gaze  directly  at  the  sun  Avithout  flinching.  In  the 
diurnal  rapacious  birds  the  retina  has  been  found  to  be 
richer  in  cones  than  any  other  birds,  or  than  any 
mammals. 

Various  means,  supplementary  to  those  in  the  retina 
itself,  have  been  acquired  by  mammals  to  fit  them  for  an 
environment  having  low  degrees  of  luminosity.  Some 
deep  sea  fishes  and  cave  animals,  who  live  in  absolute 
darkness,  have  no  visual  sense  and  no  visual  organs,  their 
survival  depending  on  the  acuity  of  their  other  senses. 
Other  deep-sea  fishes  have  evolved  their  own  illuminating 
appliances,  and  carry  in  front  of  them  an  apparatus 
capable  of  emitting  a  phosphorescent  light.  In  the  eyes 
of  pelagic  fishes  reflecting  membranes  are  met  with ;  on 
the  surface  of  the  iris  is  the  membrana  argentina,  which 
gives  it  great  brilliancy,  and  acts  by  reflecting  light  on 
objects  looked  at  in  dark  places,  much  in  the  same  way  as 
that  in  which  we  employ  our  ophthalmoscopic  mirrors.  On 
the  inner  surface  of  the  choroid  they  have  another  reflec- 
ting membrane,  the  tapetum  lucidum,  which  intensifies  the 
power  of  seeing  in  dim  lights  by  reflecting  rays  back  on 
the  retina.  The  same  device  is  met  with  in  several  classes 
of  mammals  ;  in  the  carnivorous  Cetacefe  the  reflecting 
membrane,  as  in  fishes,  covers  the  whole  fundus  ;  in  the 
terrestrial  mammals,  where  a  tapetum  is  found,  it  covers 
only  a  sectoi-  of  the  fundus  external  to  the  optic  disc.  In 
the  terrestrial  Carnivora  the  tapetum  is  most  brilliant,  and 
is  composed  of  cells  arranged  in  elongated  plates  together 
with  hexagonal  crystals.  In  the  Ungulata  the  tapetum 
has  an  entirely  difPerent  structure,  being  com])osed  of 
layers  of  fibrous  tissue  and  not  cells.  Amongst  Primates 
a  tapetum  is  met  with  in  some  lenuirs  with  nocturnal 
habits,    and    is    similar   in    construction    to    that    of    the 
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Ciirnivora.  Man  and  monkeys  have  no  supplementary 
arrans^ement  for  seeing  in  dim  lights  such  as  that  afforded 
by  a  tapetura  lucidum.  Monkeys,  having  resorted  to 
arboreal  life,  where  they  found  their  food  by  day,  and 
where  they  were  safe  from  the  attacks  of  carnivorous  foes 
by  night,  have  not  had  to  acquire  noctui-nal  habits.  Man, 
having  inherited  his  visual  capacities  from  his  arboreal 
ancestors,  found  himself,  on  liis  descent  from  the  trees, 
more  than  equal  to  his  mammalian  foes  by  day,  but  inferior, 
and  sadly  handicapped,  by  night.  Not  only  had  he  not 
acquired  the  advantages  of  a  tapetum,  but  from  prolonged 
life  in  the  branches  and  reduction  of  the  snout  he  had 
lost  much  of  the  protection  afforded  by  acuteness  of 
smell. 

All  children  instinctively  dread  darkness  and  many 
persons  can  never  free  themselves  from  such  dread 
throughout  their  lives.  O.  Gr.  S.  Crawford,  writing  in  a 
recent  number  of  the  Corvhill  Magazine  on  "Prehistoric 
Instincts,"  says  : 

"  Primitive  man  is  an  animal  that  lives  and  works  by 
day.  His  habits  are  not  nocturnal,  and  he  seldom  by 
choice  goes  forth  from  his  lair  during  the  hours  of 
darkness.  This  love  of  daylight,  and  the  corresponding 
aversion  to  darkness,  is  probably  due  to  the  great  reliance 
he  places  upon  sight ;  but,  of  course,  the  order  of  causa- 
tion may  have  been  reversed.  We  do  not,  however,  find 
it  in  dogs,  which  rely  on  ear  and  nose.  However  this 
may  be,  there  can  be  no  doubt  about  the  existence  of  an 
instinctive  dislike  of  darkness  in  all  of  us  to-day.  This 
dislike  is  the  pale  survivor  of  a  very  real  and  acute 
instinct  of  fear  innate  in  us,  which  dominates  our  child- 
hood with  all  the  vigour  of  its  original  force." 

Primitive  man,  a  mighty  hunter  by  day,  through  the 
absence  of  a  tapetum  became  a  coward  by  night.  A 
somewhat  parallel  instance  may  be  referred  to  occurring 
amongst  birds.  They  have  no  tapetum  lucidum  in  their 
choroids,  but  in  the  retinae  of  nocturnal  birds  rods  are 
found  to  predominate  very  largely  over  the  cones,  whilst 
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in  the  retina?  of  diurnal  birds  the  reverse  condition  is 
met  with,  the  cones  in  them  being  far  more  numerous 
than  the  rods.  The  small  diurnal  birds,  sparrows,  chaf- 
finches, redbreasts  and  such  like,  as  soon  as  dusk  begins 
to  approach,  seek  concealment  in  bushes  and  hedges, 
where  they  will  be  safe  from  the  dreaded  attacks  of 
the  night  owl.  Should  the  owl  prolong  his  hunting 
expeditions  to  such  a  distance  that  daylight  overtakes 
him  before  he  can  return  to  his  usual  retreat,  he  becomes 
dazzled,  is  unable  to  proceed,  and  has  to  remain  where  he 
is  until  darkness  again  ensues.  If  during  the  daylight 
he  becomes  discovered  by  the  small  diurnal  birds  upon 
which  he  usually  preys,  they  at  once  recognise  his  plight 
and  give  him  no  mercy,  mobbing  him  and  pecking  him 
wath  impunity.  Thus  through  the  specialised  character 
of  the  end-organs  of  the  retina  the  mighty  hunter  of  the 
night  becomes  the  abject  victim  of  the  day. 

Primitive  man,  having  jibandoned  the  safety  of  the 
trees,  sought  protection  from  the  perils  that  prowl  by 
night  in  the  natural  recesses  of  the  cliffs,  and  became 
a  cave-living  animal.  Gradually  he  progressed  to  the 
hollowing  out  of  caves  for  himself,  and  thus  acquired 
the  first  step  which  led  to  the  building  habit.  From 
this  may  we  not  trace  the  construction  of  lake  dwellings, 
which  by  their  situation  afforded  admirable  protection 
from  carnivorous  foes,  and  later  the  more  substantial 
houses  of  brick  and  stone,  ultimately  leading  to  all  the 
glories  of  architecture  ? 

It  is  probable  also  that  fire,  when  first  discovered  by 
primitive  man  through  hacking  iron  pyrites  with  a  flint 
amongst  dead  leaves  (Lubbock),  was  more  valued  for  its 
illuminating  than  its  heating  properties.  By  the  illumina- 
tion which  it  afforded  him  at  night  his  range  of  vision 
would  become  extended,  and  his  struggle  for  existence 
against  carnivorous  mammals  considerably  assisted.  From 
this  first  use  of  fire  as  an  illuminant  we  can  trace  man's 
gradually  increasing  means  of  overcoming  the  dangers  of 
darkness,  until  we  arrive  at  the   powerful  searchlight   of 
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to-day  which  lie  employs  both  for  purposes  o(  attack  and 
defence. 

111.   Fokm-Sknsk. 

Acuity  of  form-sense  reaches  its  hig-hest  development 
amongst  mammals  in  the  Primates.  Mammals  as  a  class 
are  characterised  by  the  absence  of  a  fovea,  the  Primates 
being  the  only  ones  in  which  it  is  to  be  found.  In  many 
mammals  which  do  not  possess  a  fovea  there  is  an  area 
centralis  which  approaches  in  structure  the  yellow  spot ; 
this  can  be  recognised  ophthalmoscopically,  when  the 
retinal  blood-vessels  are  present,  by  the  absence  of  them 
in  that  region  and  by  their  distribution  around  it.  In 
sections  this  area  centralis  is  distinguishable  by  an 
increased  thickness  of  the  retina,  and  microscopically  by 
the  an-angement  of  the  cells.  The  increased  thickness  is 
due  to  the  greater  length  of  the  rods  and  cones,  their 
close  congregation  together,  and  the  larger  number  of 
cells  in  the  nuclear  and  ganglion  cell  layers  associated 
with  them. 

Chievitz  (19)  and  Slonaker  (20)  have  examined  the 
eyes  of  a  number  of  different  species  of  mammals  anato- 
mically, and  the  latter  has  published  their  combined 
findings  in  tabular  form.  In  some  animals,  such  as  rats 
and  bats,  no  centi-al  area  is  discoverable.  In  rabbits,  most 
of  the  Ungulates  and  the  fox,  there  is  a  horizontal  band- 
like area,  which  in  the  horse  measures  5  to  7  mm,  in 
breadth.  Cats  and  some  other  Carnivora  have  a  rounded 
central  area.  Krause  (21)  stated  that  cats  possessed  a 
fovea,  but  this  was  not  found  to  be  the  case  by  Ganser  (22) 
and  Chievitz  (19).  Lindsay  John.son  (3)  sums  up  the 
correlation  between  the  area  centralis,  the  position  of  the 
eyes  in  the  head  and  the  shape  of  the  cornea  and  lens 
as  follows  :  "  Sensitive  areas  of  restricted  dimensions, 
omitting  those  cases  in  which  the  ai'ea  is  limited  to  a 
macula,  exist  in  the  Carnivora,  in  which  order  the 
divergence  is  not  great.  In  the  Ungulates,  Rodents, 
Edentates  and  Mai-sapials,  where  we  find  great  divergence 
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of  the  axes,  large  cornete  and  iiearl}'  .spherical  leiLses,  the 
sensitive  areas  are  larger,  and  probably  the  degree  of 
difference  in  perception  over  such  areas  compared  with 
the  more  peripheral  parts  is  but  little." 

Amongst  Primates  a  fovea  is  met  with  in  man,  anthro- 
poid apes  and  monkeys,  but  not  in  lemurs.  It  is  found 
in  some  reptiles,  and  is  present  in  practically  all  birds. 
In  writing  of  these  latter,  Casey  Wood  (23)  ."^ays  :  "  The 
depth  of  the  fovea  may  be  regarded  as  a  measure  of  the 
sharpness  of  vision.  Slonaker  classifies  fovea?  as  deep, 
medium  and  shallow.  The  round  fovea  is  specially  '  deep  ' 
in  swift  fliers  and  birds  of  prey  ;  '  medium  '  to  '  weak '  in 
most  birds,  except  that  it  is  '  shallow '  in  the  domestic 
pigeon  and  probably  lacking  in  the  hen." 

Anatomically  the  fovea  consists  in  man  of  an  area 
measuring  about  '3  mm.  in  diameter,  subtending  an  angle 
of  about  70',  and  lying  almost  exactly  in  the  optic  axis 
of  the  refractive  media  of  the  eye,  at  a  point  where  the 
image  projected  by  them  is  brought  to  the  sharpest 
focus.  It  is  characterised  by  an  unfolding  of  the  inner 
layers  of  the  retina,  which  are  spread  apart  so  as  to 
permit  the  direct  unimpeded  access  of  rays  of  light  to  the 
percipient  end-organs  of  the  retina.  These  end-organs 
consist  exclusively  of  cones,  and  in  the  very  centre  of  the 
fovea  (Dimmers'  foveola)  of  cones  of  a  specially  slender 
variety.  Ramon  y  Cajal  showed  that  each  of  the  central 
cones  is  connected  with  but  one  bipolar  cell  and  but  one 
ganglion  cell,  thus  differing  from  the  end-organs  in  tlie 
more  peripheral  parts  of  the  retina,  eacli  of  wliich  is 
connected  with  sevei-al  bipolar  and  several  ganglion  cells. 

The  acuity  of  form-sense  in  man  is  most  intense  at  the 
fovea  and  rapidly  decreases  on  proceeding  from  it  towards 
the  periphery  ;  thus  it  has  been  ap]iroximately  estimated 
that  5*^  eccentric  from  the  centre  of  the  fovea  the  acuity  is 
reduced  to  \  and  20°  eccentric  to  -^-j,-. 

In  the  develo])ment  of  the  human  retina  an  area 
centralis  is  recognisable  l)efore  the  fovea  centralis  makes 
its   appearance.       According    to    von    Hippel   (24),  in   the 
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central  area  of  the  retiiui  at  hii-th  all  the  layers  are  recoij- 
iiisable,  though  in  the  situation  where  the  fovea  ultiiiiately 
forms,  the  cells  of  the  ganglion  cell-layer  and  of  the  inner 
nuclear  layer  are  somewhat  thin  and  spaced  out.  By  the 
end  of  the  fourth  week  a  depression  is  formed,  but  the 
full  development  of  the  fovea  is  not  completed  until 
several  months  have  elapsed.  This  gradual  unfolding  of 
tlie  fovea  corresponds  with  what  has  been  observed 
regarding  the  development  of  an  infant's  power  of  fixation. 
"Worth  (25)  has  observed  that  the  pupil  contracts  in  a 
newborn  infant  if  a  light  is  suddenly  flashed  on  to  its 
eye  in  the  dark,  and  that  the  child  will  ti-y  to  fix  it  for  an 
instant,  as  by  a  reflex  act,  showing  that  some  preponder- 
ance in  power  at  the  macula  is  innate.  He  says  :  "  At 
the  end  of  two  or  four  weeks  most  infants  will  fix  a  light 
steadily  for  several  seconds  at  a  time  with  one  or  other 
e^'e,  but  will  not  converge  both  visual  axes  accurately  in 
looking  at  a  near  object.  It  is  not  until  five  or  six  weeks 
that  binocular  fixation  manifests  itself." 

The  high  acuity  of  form-sense  at  the  fovea  may  be 
due  to — 

(a)  The  close  congregation  of  cones  together  in  that 
region. 

{}))  The  isolation  of  each  cone  in  that  region  to  one 
nerve-path. 

((•)  The  o])ening'  out  of  the  inner  layers  of  the  retina, 
allowing  the  unimpeded  access  of  rays  of  light  to  the 
cones. 

Probably  all  three  factors  are  essential  for  clearness  of 
definition  in  vision. 

If,  as  suggested  in  the  consideration  of  the  light-sense, 
the  response  of  the  cones  to  light  is  a  mechanical  one,  a 
contraction  produced  in  one  of  them  being  capable  of 
starting  a  stimulus  in  the  isolated  nerve-path  with  which 
it  is  connected,  we  have  a  vei-y  simple  means  of  explaining 
the  first  stage  in  the  jn-oduction  of  the  ])erce])tion  of 
form. 

At  the  centre  of  the  fovea  in  the  human  retina  we  have 


42  BOWMAN    LECTUWE. 

an  avea  in  which  7000  cones  are  supposed  to  be  crowded 
together  ;  50  cones  may  be  counted  along  a  line  of  200  /n 
in  length  ;  the  average  diameter  of  each  cone  at  its  widest 
part  is  about  3  ^i,  and  the  distance  between  two  adjoining 
cones  4  fi.  Supposing  now  the  image  of  a  black  letter  on 
a  white  ground,  such  as  we  have  in  our  test-types,  to  be 
focussed  on  this  delicate  mosaic  of  cones,  those  upon 
Avhich  the  white  background  is  projected  will  be  stimulated 
and  contract,  those  upon  which  the  black  letter  fell,  not 
being  stimulated,  will  remain  uncontracted.  Indeed,  it 
seems  likely  that  if  we  could  examine  the  outer  surface  of 
a  retina  so  stimulated,  under  sufficient  magnification,  a 
reproduction  of  the  letter  looked  at  would  be  seen  raised 
up  and  composed  of  the  unretracted outer  limbs  of  the  cones. 

An  abnormally  low  acuity  of  central  form-sense  dating 
from  birth,  and  unaccompanied  by  any  obvious  ophthal- 
moscopic changes,  might  be  due  to  an  absence  of  any  one 
of  the  three  above-mentioned  characteristic  features  at 
the  macula,  so  tliat  the  condition  we  describe  as  "  con- 
genital amblyopia"  might  be  brought  about  in  different 
ways  ;  we  have,  however,  definite  anatomical  evidence  that 
in  connection  with  it  the  fovea  is  sometimes  found  to  be 
absent. 

Seefelder  (26)  recorded  the  absence  of  the  fovea  in  a 
case  of  congenital  amblyopia  and  nystagmus  associated 
with  aniridia.  Its  absence  has  also  been  noted  in  con- 
genital amblyopia  accompanying  albinism.  Further  inves- 
tigations as  to  the  structure  of  the  retina  at  the  macula  in 
connection  with  congenital  amblyopia  is,  I  suggest,  much 
to  be  desired. 

Monkeys,  the  class  of  mammals  which  first  developed  a 
fovea,  like  birds,  in  whom  a  fovea  is  almost  always 
present,  live  an  arboreal  life.  They,  like  birds,  subsist  on 
a  diet  of  fruit  and  insects,  which  has  to  be  picked  up, 
picked  off,  or  picked  out.  This  picking  process  requires 
considerable  concentration  and  sharpness  of  vision.  In 
the  case  of  birds  it  is  done  with  the  bill,  nnd  in  the  case 
of  monkeys  with  the  fingers. 
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Other  mainiiials  who  have  adopted  the  arboreal  habit, 
such  as  lemurs,  some  of  the  Tiisectivora  and  I'odents,  have 
not  developed  a  fovea,  the  reason  probably  being  that 
they  make  more  use  of  their  teeth  and  comparatively 
elongated  snouts  for  the  picking  up  and  preparation  of 
their  food  than  the  higher  Primates,  and  therefore 
require  less  acuteness  of  vision  for  detail. 

The  adoption  by  monkeys  of  feeding  habits,  intimately 
associated  with  the  use  of  the  hands  and  the  formation  of 
a  central  spot  of  acute  form -sense,  endowed  them  with  the 
capacity  of  picking  up  objects  and  examining  them 
closely.  Such  a  capacity  would  tend  to  excite  feelings  of 
curiosity,  the  marked  development  of  which  is  one  of  the 
characteristics  of  all  apes,  and  from  this  would  arise  a 
desire  for  investigation.  It  must  have  been  the  over- 
powering influence  of  such  a  desire  which  induced  man's 
ancestors  to  descend  from  the  safety  of  the  branches  to 
explore  the  earth  beneath,  and  thereby  encounter  new  and 
unknown  dangei"s.  The  appetite  for  exploration  and 
research,  thus  started,  grew  by  what  it  fed  on,  and  con- 
tinues to  grow  even  up  to  the  present  time. 

IV.  Accommodation  and  Convergence. 

Intimately  associated  with  the  evolution  of  the  fovea 
centralis,  and  therefore  with  the  adoption  of  aboreal 
life,  is  an  inci'eased  capacity  for  accommodation  and 
convergence. 

The  accommodative  power  of  the  eyes  of  mammals  has 
been  investigated  by  several  different  observers.  All  are 
agreed  that  its  range  is  greatest  in  man,  slightly  less  in 
apes,  and  very  considerably  less  in  all  the  lower  orders. 

Hess  and  Heine  (27)  found  its  range  equal  to  10—12  D. 
in  apes;  2*5-3"5  D.  in  dogs;  \2b  D.  in  cats;  2*5-3  D. 
in  a  young  wolf  ;  and  0  in  rabbits. 

Barrett  (28)  was  unable  to  detect  any  alteration  of 
refi'action,  during  examination  by  retinoscopy  or  with  the 
ophthalmoscope,  in  any  mammal  except  man  and  monkeys. 
Those  which  he  examined  were  rabbits,  guinea-pigs,   rats, 
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mice,  cows,  horses  and  dogs  among  domestic  animals;  and 
deer,  jackal,  pecari,  various  cats,  hyena,  opossum,  porcu- 
pine, mongoose  and  thirteen  monkeys  amongst  wild 
animals.  He  found  that  electrical  stimulation  of  the  eyes 
of  cats  and  dogs  produced  no  result,  and  that  the  voluntary 
accommodation  of  monkeys  was  equal  to  4  to  5  D. 

Beer    (29)    estimated    the   range   of    accommodation  in 
Macacus  rhesus  as  equal  to  10  D.,  and  that  in  the  anthro- 

FiG.  5. 


Ciliary  body  of  the  ecliidna. 

poid  and  some  otlier  apes  it  was  still  greater,  a]){)roaching 
even  in  tlie  untailed  apes  to  the  degree  present  in  man. 
By  electrical  stimulation  of  the  freshly  enucleated  eye  of 
the  common  cat  lie  ()l)served  an  increased  ])rojection  of 
the  anterior  surface  of  the  lens,  but  tlie  increased 
refraction  amounted  only  to  2  or  3  1).  In  the  solipedes 
and  ruminants  he  estimated  the  i"ange  as  from  ^r  to  2  D. 
In  the  hai-c  ami  lalihit  he  tntally  tailed  to  disct)ver  any 
change,  either  after  administratidu  of  miotics  or  after 
electric  stimulation. 
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Priestley  Smith  (30),  by  examining  rabbits'  eyes  vvitli 
the  shadow  test  and  the  faradic  current,  convinced  him- 
self that  there  was  some  accommodative  chansfe,  tliougrh 
in  several   it  was  slight  and  very   transient. 

In  the  horse  and  dog  and  probably  in  most  wild 
mammals  the  refraction  is  hypermetropic,  so  that,  their 
accommodation   being  feeble,  their  near   point  cannot  be 

Fig.  (). 
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Ciliary  body  of  the  great  ant-eater. 


nearer  than  one  or  two  metres  away.  Barrett  thoroughly 
atropinised  the  eyes  of  a  cat  and  then  allowed  it  to  pursue 
a  mouse,  which  it  caught  without  any  difficulty. 

I  have  examined  microscopically  sections  of  the  ciliary 
body  from  the  eyes  of  mammals  belonging  to  various 
different  natural  orders,  and  find  that  the  degree  of 
development  of  the  ciliary  muscle  corresponds  fairly 
accurately  with  the  degree  of  capacity  for  accommodation 
which  the  animal  has  been  found  to  pos.sess. 

In  some  of   the  lowest  mammals,  such   as  the  echidna 
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(Fig.    5)    and    the    great    ant-eater    (Fig.    6),  the     ciliary 
muscle   is  practically  non-existent.       In   rabbits    (Fig.  7) 


Fig.  7. 
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Ciliary  body  of  the  rabbit. 
Fig.  8. 
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Ciliarv  ImxIv  of  tlu-  wallabv. 


only    a    few    scanty    fibres     are     recognisable.        In     the 
marsupials    (Fig.  8)    there   is  a    small    definite   bundle  of 
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longitudinally  placed  fibres.  In  the  Ungulata  (Fig.  9) 
and  Carnivora  (Fig.  10)  the  longitudinally  directed  fibres 
are  more  numerous  and  form  a  considerably  broader  band. 


Via.  u. 


Ciliary  body  of  the  ox. 
Fig.  10. 


Ciliary  body  of  the  cat. 

The  ciliary  muscle  in  apes  (Figs.  11  and  12)  and  man 
shows  an  extensive  increase  in  development  on  that  met 
with  in  any  of  the  other  mammals.  Not  only  is  it  wider 
and  longer,  but  its  fibres  show  a  more  complex  arrange- 
ment.     In  all  t!ie  other  mammals  which  I  have  examined 


48 


BOWMAN     LECTURE. 


it  is  composed  entirely  of  longitudinal  fibres ;  in  apes  and 
man  it  possesses  also  what  have  been  described  as  radial 
and  circular  fibres  (Fig.  13). 

At  the  International  Oplithahnological  Congress  held 
at  Utrecht  in  1899  I  demonstrated  how  the  arrangement 
of  the  ligamentum   pectinatum   also  differs  very  consider- 

FlG.   11. 


-*ir>^—  -^ 


Ciliary  body  of  the  Ehesiis  monkey. 


ably  in  man  and  apes  from  that  met  with  in  otlier 
mammals.  In  the  human  eye  the  fibres  of  which  it  is 
composed  radiate  out  in  a  fan-like  fashion  from  the 
position  where  l^escemet's  membraiu'  ends,  and  the 
angle  of  the  anterior  chamber  is  prolonged  outwards 
0*8  mm.  beyond  that  point.  So  that  if  a  line  vertical 
to  the  surface  of  the  eye  be  drawn  backwards  through 
the  canal  of  Schlemm  it  passes  into  tlu>  angle  of  the 
anterior  chamber  (Fig.  13).    If  the  .same  lino  be  continued 
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backwards  it  almost  passes  tlirougli  the  large  circular 
artery  at  the  base  of  the  iris,  and  only  a  small  portion  of 
the  ciliary  processes  lie  to  its  inner  side.  In  the  lower 
manimals    the    ligamentiini    ]iectinatniti    is    a     much    more 


"^- 


Ciliary  body  of  a  cliiinpanzee. 
Fig.  13. 


BgSr 


Ciliary  body  in  the  luiinan  eye. 

extensive  structure^  filling  up  a  large  part  of  what  forms 
the  angle  of  the  anterior  chamber  in  the  human  eye.  It 
is  composed  of  an  external  laminated  zone,  attached  on 
its  outer  surface  to  the  sclerotic^  which  is  wider  and  more 
spaced  out  than  in  the  human  eye,  and  an  inner  cavernous 
VOL,  XLI.  4 
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zone  with  irregulai-ly  shaped  spaces  between  its  hbres 
{Fig.  9).  The  inner  limit  of  the  ligament,  that  facing  the 
anterior  chamber,  in  these  animals,  is  bounded  in  places  by 
Avhat  are  called  the  pillars  of  tlie  iris.  These  consist  of  pro- 
longations forwards  of  the  stroma  of  the  iris  to  the  back 
of  the  cornea,  to  which  they  are  adherent  just  Avhere 
Descemet's  membrane  terminates  (Figs.  7  and  8).  It  is 
these  bands  of  iris  tissue,  which  are  not  present  in  man's  eye, 
that  give  the  toothed  ap])earance  to  the  ligament,  and  which 
led  to  its  being  compared  to  a  comb.  It  is  the  disappearance 
of  these  pillars  of  the  iris  in  man's  eye  which  has  allowed 
the  anterior  part  of  the  ciliary  body  to  become  displaced 
backwards.  As  the  angle  of  the  anterior  chamber  in  the 
lower  mammals  does  not  extend  beyond  the  point  where 
Descemet's  membrane  ends,  a  line  drawn  backwards 
vertically  to  the  surface  of  the  eyeball  through  the  canal 
of  Schlemm  does  not  pass  through  the  angle  of  the 
anterior  chamber  hut  some  distance  external  to  it,  and 
the  large  circular  artei-y  of  the  iris,  together  with  a  large 
portion  of  the  ciliary  processes,  lies  to  its  inner  side 
(Figs.  9  and  lU). 

The  concentration  of  tlie  fibres  of  the  ligamentnm 
pectinatum  together  in  the  human  eye  forms  a  fixed 
point,  or  tendon  of  origin,  for  the  ciliary  muscle.  In  the 
lower  mammals,  where  the  area  occupied  by  the  liga- 
mentum  pectinatum  is  broader  and  more  spaced  out,  the 
fibres  of  the  ciliary  muscle  do  not  have  any  fixed  point 
of  origin.  Jiunning  longitudinally  they  terminate 
anteriorly  in  the  spaces  between  the  fibres  of  the  liga- 
mentum  pectinatum,  in  the  same  way  as  they  terminate 
posteriorly  between  the  fibres  of  the  lamina  supra- 
choroidea  (Fig.  10). 

A  comparison  of  tht-  ciliary  muscle  in  its  difi'erent 
degrees  of  develojmicni  in  difieicnt  mammals  shows  that 
the  spindle-shaped  cells  of  wliich  it  is  composed  lie 
between    the    lihrcs   ot    the   lamiiiii    sii])r:i-choroidea. 

In  the  Ijuniiiii  i-yc  llic  fibre>  nl  thr  lamina,  if  traced 
forwards,  can  Ix.-  seen  to  enter  the  jiosterior  border  of  the 
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ciliary  muscle,  so  that  the  most  anterior  poi'tiou  of  the 
perichoroidal  space  is  entirely  free  from  any  such  fibres. 
If  the  uvea  be  separated  from  the  sclerotic  some  of  the 
anterior  and  external  of  the  cells  of  the  ciliary  muscle 
may  be  found  attached  to  the  latter  coat,  being-  situated 
between  the  layers  of  what  elsewhere  forms  the  lamina 
fusca. 

In  some  animals,  as  pointed  out  by  Kalt,  at  the 
termination  of  the  ciliary  body  posteriorly,  in  the  spaces 
of  the  lamina  supra-choroidea  left  empty  by  undeveloped 
muscle-fibres,  a  layer  of  large  cells  is  met  with  con- 
tinuous behind  with  the  endothelial  cells  of  the  choroid. 

In  pathological  specimens,  where,  as  the  result  of 
oedema  of  the  ciliary  body,  or  as  the  result  of  traction 
from  fibrous  bands  on  its  inner  surface,  its  tissue  has  been 
tnuch  spaced  out,  I  have  met  with  large  cells  between 
the  muscle-fibres,  suggesting  in  their  appearg/iice  tran- 
sitional stages  between  eudothelial  cells  and  muscle 
cells. 

Muscle-fibres,  or  at  any  rate  cells  which  cannot  be 
distinguished  from  them,  are  met  with  in  isolated  patches 
of  the  external  surface  of  the  choroid;  thus  Salzmann  (31) 
writes  :  "  If  one  follows  the  supra-choroidea  from  behind 
forwai'ds  new  structural  elements,  smooth  muscle-fibres, 
appear  even  in_  the  equatorial  region,  or,  at  times,  still 
further  posterior,  therefore  in  the  territor\^  of  the  choroidea. 
They  are  grouped  in  bundles  singly,  or  for  the  most  part 
branched,  and  then  forming  three  or  more  I'ayed  stellate 
little  figures — '  muscle  stars.'  " 

Fuchs  (32),  in  a  recent  article,  has  described  how  he 
found  muscle-fibres  in  the  lamina  supra-choroidea  in  the 
neighbourhood  of  the  papilla  in  frontal  sections  through 
the  optic  disc. 

The  above  facts,  taken  together,  all  tend  to  show  that 
the  spindle-shaped  cells  composing  the  ciliary  muscle  are 
morphologically  the  same  as  the  endothelial  cells  found 
in  the  spaces  of  the  lamina  supra-choroidea  and  in  the 
pectinate    ligament,    and    that    tlie    development   of    the 
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ciliary  muscle  is  due  to  the  proliferation  and  lengthening 
out  of  such  endothelial  cells. 

Anatomists  have  frequently  described  Descemet's  mem- 
brane as  the  uveal  layer  of  the  cornea,  and  I  think  such 
a  description  is  both  accurate  and  useful.  Descemet's 
membrane  is  composed  of  the  same  elastic  tissue  as  that 
of  the  pectinate  ligament,  both  staining  m  a  similar  way 
with  acid  orcein.  Elastic  fibres  are  also  found  in  the 
lamina  supra-choroidea.  The  elastic  tissue  of  Descemet's 
membrane  has  been  proved  to  be  produced  as  a  kind  of 
secretion  of  the  endothelial  cells  lining  it.  In  the 
human  foetus,  before  the  iris  is  formed,  and  before  there 
is  any  anterior  chamber,  two  parallel  rows  of  cells  are 
seen  lying  interposed  between  the  cornea  and  the  anterior 
capsule  of  the  lens.  The  anterior  chamber  is  developed 
as  a  space  between  these  two  rows  of  cells,  the  anterior 
of  which  becomes  the  lining  endothelium  of  Descemet's 
membrane,  and  the  posterior  the  endothelium  on  the 
surface  of  the  iris  and  of  the  pupillary  membrane.  It 
may  therefore  be  claimed  that  not  only  does  Descemet's 
membrane  represent  the  uveal  layer  in  the  cornea,  but 
that  the  anterior  chamber  is  analogous  to  an  opened- 
out  and  enlarged  potential  space  of  the  lamina  supra- 
choroidea. 

These  morphological  analogies  of  the  fibres  of  the 
ciliary  muscle  and  its  surroundings  are  of  considerable 
assistance  in  understanding  the  distribution  of  its  fibres 
in  the  human  eye.  Having  recognised  that  the  fibres  of 
which  the  muscle  is  composed  are  developed  from  cells 
contained  in  spaces  on  the  outer  surface  of  the  ciliary 
body,  it  becomes  evident  that  the  shape  and  direction  of 
these  muscle-fibres  will  depend  on  that  of  the  spaces  in 
which  they  are  formed. 

In  all  mammals  in  wliicli  the  ciliary  uuiscle  is  rudi- 
mentary its  fibres  run  hnigitndinally  (Figs.  7,  8,  9  and  10). 
It  is  only  when  we  come  to  the  iiiore^  liighly  developed 
ciliary  muscle  of  Primiites  that  we  meet  with  the  addition 
of   radial    Jitid    circuhir   tibres   internal   to  the  lono'itudinal 
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ones  (Figs.  11,  12  and  13).  It  is  in  tliese  animals  also 
that  we  meet  with  a  considerable  displacement  backwai'ds 
of  the  anterior  part  of  the  ciliary  btnlv,  due  to  disappear- 
ance of  the  pillars  of  tlie  iris,  and  alteration  in  the 
arrangement  of  the  fibi-es  of  the  pectinatiim  already 
referred  to.  The  ciliary  ])rocesses  in  Primates,  instead 
of  projecting"  out  from  the  back  of  the  iris,  have  become 
displaced  outwards  and  backwards  beyond  its  root,  thus 
altering  tla^  shape  and  direction  of  the  lymph-spaces 
innnediatel}'  external  to  them.  The  innermost  of  these 
spaces  assume  a  circular  direction,  and  those  more 
external  a  radial  course  ;  the  muscle-fibres  developing 
in  these  spaces  from  the  cells  lining  them  take  the  same 
direction. 

Donders  (33)  pointed  out  that  the  construction  of  the 
ciliary  muscle  varies  with  the  refractive  condition  of  the 
eye.  He  found  that  in  actual  myopia  it  was  flatter  and 
longer  than  in  emmetropia  or  liypermetropia,  and  that 
its  point  of  origin  from  the  fibres  of  the  ligamentum 
pectinatum  was  situated  further  back. 

Iwanoff  (34)  described  how,  in  myopia,  the  ciliary 
muscle  consists  almost  entirely  of  longitudinal  fibres, 
"  Briicke's  muscle,"  the  circular  fibres,  "  Miiller's  muscle," 
being  absent,  whilst  in  hypermetropia  he  found  that 
the  circular  fibres  were  more  numerous  than  in  emmetropia, 
and  formed  a  considerable  inward  projection  from  the 
anterior  part  of  the  muscle.  This  inward  projection  of 
the  muscle  is  accompanied  by  an  inward  projection  of  the 
ciliary  processes  behind  the  root  of  the  iris.  In  myopia 
the  ciliary  jn'ocesses  are  much  less  prominent,  and  are 
separated  l)y  a  co>isideral)le  distance  from  the  root  of 
the  iris. 

No  doubt,  as  has  frequently  been  pointed  out,  the 
ciliary  muscle  in  hypermetropia,  having  more  wt)rk  to 
do,  is  hy])ertrophied,  whilst  in  myopia,  having  but  little 
work  to  do,  it  is  atrophic.  I  think,  however,  the  direc- 
tion of  its  fibres  is  largely  influenced  by  the  length  of  the 
antero-posterior    axis   of    the   eyeball.      AVliere    tliis    has 
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been  abnormally  increased,  as  in  axial  myopia,  the  uveal 
tissue  is  considerably  stretched,  the  ciliary  processes  are 
drawn  backwards,  and  the  spaces  in  the  tissue  imme- 
diately external  1o  them  are  also  drawn  backwards  and 
elongated  out.  The  fibres  of  the  ciliary  muscle  contained 
in  these  spaces  become  likewise  altered  in  their  direction, 
and  assume  a  longitudinal  position  antero-posteriorly 
instead  of  running  circularly. 

In  hypermetropia,  where  the  e^^eball  is  abnormally  short 
froTu  before  backwards  and  not  fullj'  developed,  the 
ciliary  processes,  as  in  the  embiyonic  condition,  and  as  in 
the  lower  animals,  project  further  forwards  and  inwards, 
so  that  the  spaces  external  to  them,  and  the  muscle-fibres 
contained  therein,  have  a  circular  direction. 

In  animals  below  Primates  in  which  the  ciliary  muscle 
has  scarcely  any  more  fixed  point  of  attachment  anteriorly 
than  it  has  posterioi'ly,  and  whei'e  its  fibres  have  all  a 
longitudinal  direction,  the  eiiect  of  their  conti-action  would 
appear  to  produce  a  drawing  together,  or  rucking  up,  of 
the  inner  sui"face  of  the  ciliary  body,  much  in  the  same 
way  as  contraction  of  the  dilator  muscle-fibres  of  the  iris 
draws  together  or  rucks  up  the  iris  in  dilation  of  the 
pupil  (Fig.  10).  In  apes  and  in  man  the  concentration 
together  of  the  fibres  of  the  pectinate  ligament  at  the 
sclero-corneal  margin  produces  a  sort  of  tendon,  or  fixed 
point  of  origin,  to  the  ciliary  muscle.  So  that  on  its  con- 
traction the  tissue  into  which  it  is  inserted  is  drawn 
forwards  towards  this  fixed  point. 

A  study  of  the  moi-jihology  and  embrj'ology  of  the 
lens  and  its  suspensory  ligament  seems  to  leave  no 
doubt  that  the  effect  of  contraction  of  tlie  ciliai-y 
muscle  is,  as  Helmholtz  pointed  out,  a  slacking  of  the 
suspensory  ligament  and  a  relaxation  oi'  tension  in  tlie 
lens  fibres. 

The  following  table  gives  the  measurements  of  the 
antero-jiosterior  and  lateral  diameters  of  the  lens  in  the 
eyes  of  several  din'orcnt  mannnals  : 
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Didineters'  of  the    Lens  in  Mit imnals. 


Antero 

posterior. 

Lateral. 

Man 

4-5 

mm. 

9 

nm. 

Cliimpaiizee 

4 

jj 

7 

Monkey    . 

•'>o 

!3 

6 

Civet  cat . 

5 

;5 

6-5 

A^irginian  fox     . 

() 

>3 

8 

Horse 

11 

3? 

.      20 

Antelope  . 

U 

JJ 

.      14 

Sheep 

10 

J> 

.      12-5 

Pig 

6 

3  J 

9 

Rabbit      . 

7 

3J 

9 

Rat 

4 

3; 

4-5 

Hedgehog- 

O'O 

3' 

3-5 

Sooty  phalange!- 

.7 

>5 

9-5 

Great  ant-eater 

G 

3) 

8 

Rat  kangaroo     . 

8 

10 

From  thi.s  it  will  be  seen  tliar,  in  man  the  antero- 
posterior diameter  of  the  lens  measures  nearly  half  that 
of  the  lateral  diametei-.  \n  monkeys  it  is  a  little  more 
than  half,  whilst  in  all  the  other  mammals  the  propor- 
tional difference  between  the  two  diameters  is  considerably 
le.ss,  and  in  some  of  them  tlie  lens  is  almost  spherical 
(Fig.  14). 

In  man  and  monkeys  the  ciliai-y  ])rocesses  are  separated 
from  the  sides  of  the  lens  by  a  definite  space — the 
so-called  circumlental  space.  Jn  all  other  mammals  the 
ciliary  processes  lie  in  contact  with  the  sides  of  the  lens. 

It  seems  natural  to  infer  that  the  flattening  of  the 
lens  from  before  backwards  in  man's  eye  has  resulted 
from  the  growth  of  the  ciliary  body  away  from  the 
sides  of  the  lens,  and  the  traction  which  is  thereby 
produced  on  its  anterior  and  posterior  capsule  through 
the  suspensory  ligament.  An  examination  of  embryonic 
human  eyes  in  different  slages  of  development  confirms 
this  view.  The  ciliary  processes,  when  first  formed,  are 
n  contact  with  the  sides  of  the  lens,  and  with  the  growth 
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Louses  in  iiiiimiiials  drawn  tlii-w  tinii-s  natural  size 
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of  the  eyeball  ynuliially  become  se])arHted  from  it.  In 
association  with  the  g-i-juliial  separation  of  tlie  two  stiuc- 
tures  there  is  alteration  in  the  shape  of  tlie  lens  from 
that  of  a  sphere  tn  tjint  wliieli  it  assumes  in  tlie  iully 
formed  eye. 

'["he  followint^  table  u'ives  the  measurements  of  the 
autero-posterior  and  latei-al  diameters  of  the  lens  in  a 
series  of  human  fa'tal  eyes  of  different  ages,  and  those 
recorded  by  Dub  (35)  from  the  ninth  month  to  the  twelftli 
year  : 

Af^-e.  Antero-posterioc. 

Fourth  month  .      2"8     mm. 


Fifth 
Sixth 
Seventh 
Ninth 


3-5 

3-8 

4 

4-3 


To    these    nuiy    be    added    those    g'iven    by 
the  ninth  month  to  the  twelfth  year. 

Age.  Antero-posterior, 

9-12  months        .  .  .      2'46  mm. 

1—2  years  ....      2'57 


3-4. 
4-5  ' 

5-6 

7 

12 

Adult 


2-72 

2-83 

3-0 

3-2 

2-9 

3-6 

4-5 


Latenil. 

.      3-3 

mm. 

.      4 

jj 

.      4-5 

j> 

5 

7) 

5-75 

5> 

r   Dub 

from 

Lateral. 

.       7-46 

mm. 

7-87 

.      8-2 

.      8-46 

.      7-8 

.     8-4 

.      8-2 

.      8-8 

.      9 

From  this  it  will  be  seen  that  the  lens,  when  first 
formed,  is  spherical  in  shape,  and  gradually  assumes  its 
flattened  coudition  with  the  growth  of  the  eyeball.  After 
birth  the  traction  on  the  sides  of  the  lens  causes  a 
diminution  in  its  antero-jiosterior  diameter  (Fig.  15). 

If  furtiiei-  confirmation  is  required  that  flattening  of 
the  lens  and  consequent  bowing  of  its  fibres  occurs, 
as  the  result  of  traction  on  its  sides,  it  is  to  be  found 
in    the    effects    of    pathological    enlargement    of   the    eye- 
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Lenses  in  human  eyes  at  ilillVient  ages,  drawn  tlircc  tiim-s  natural  size. 
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ball,  such  as  occurs  in  cases  of  congenital  g'laucoma — 
so-called  buphthalnios.  In  this  disease  there  is  con- 
sidci-able  expansion  of  all  the  diameters  of  the  eyeball, 
and  considerable  widening  of  the  ciliary  region,  so 
tliat  the  ciliary  processes  become  separated  further  than 
normally  from  the  sides  of  the  lens,  and  the  circumlental 
space  is  increased  in  width.  At  the  same  time  the  antero- 
posterior diameter  of  the  lens  is  diminished  and  the 
lateral  diameter  increased.  In  one  specimen  which  I 
have  the  antero-posterior  diameter  of  the  lens  measures 
3'5  mm.,  the  lateral  9  mm.,  and  in  another  the  antero- 
posterior diameter  is  4  mm.  whilst  the  lateral  is  10  mm. 

Investigations  into  the  anatomy  of  the  suspensory 
ligament  of  the  lens  have  shown  that  it  is  composed  of 
separate  bundles  of  fibres,  which  run  in  different  directions, 
and  to  which  specific  names  have  been  attached.  The 
two  chief  bundles  are  :  the  orbiculo-antero-capsular  fibres, 
lying  in  the  valleys  between  the  ciliary  processes,  which 
attach  the  posterior  non-plicated  part  of  the  ciliary  body 
to  the  anterior  capsule  of  the  lens  ;  and  the  cilio-postero- 
capsular  fibres,  passing  between  the  bundles  of  orbiculo- 
antero-capsular  fibres,  which  attach  the  anterior  pai-t  of 
the  ciliary  processes  to  the  posterior  capsule  of  the  lens. 
A  third  set  of  fibres — the  equatorial — attaches  the  centre 
of  the  ciliary  body  to  the  side  of  the  lens  capsule. 

To  understand  how  these  ditt'erent  bundles  of  fibres  of 
the  suspensory  ligament  are  developed,  it  is  necessary  to 
examine  the  relations  which  the  ciliary  body,  or  the  part 
of  the  eye  which  ultimately  becomes  the  ciliary  body, 
bears  to  the  side  of  the  lens  at  different  periods  of  foetal 
life.  For  some  time  the  two  structui'es  lie  in  contact, 
and  it  is  while  they  ai'e  in  contact  that  adhesions  form 
between  them,  which  ultimately  develop  into  the  fibres  of 
the  suspensory  ligament.  At  an  early  stage  of  fcetal  life, 
before  the  iris  and  ciliary  processes  have  commenced  to 
form,  the  part  of  tlie  globe  Avliere  the  non-plicated  part 
of  the  ciliary  body  ultimately  develops  lies  in  contact 
with  the  anterior  capsule  of  the  lens,  and  forms  adhesions 
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to  it.  On  the  growth  of  the  globe  this  part  of  tlie  ciliary 
body  gradually  recedes,  the  ciliary  processes  budding  out 
in  front  of  it.  The  direction  in  which  the  ciliary  processes 
grow  is  at  first  inwards  and  backwards,  so  that  they 
come  to  lie  in  contact  with  the  posterior  capsule  of  the 
lens,  and  whilst  there  form  adhesions  to  it.  On  the 
expansion  of  the  globe  the  ciliary  processes  become 
sepai"ated  from  the  sides  of  the  lens — a  separation  which 
is  still  further  increased  on  the  formation  of  tlie  anterior 
chamber,  which  displaces  the  lens  backwards.  The  growth 
of  the  ciliary  body  away  from  the  side  of  the  lens  causes 
the  adhesions  which  have  formed  between  them  to  be 
lengthened  out  into  the  fibres  of  the  suspensory  liga- 
ment. It  also,  by  exerting  traction  on  the  antei'ior  and 
posterior  capsule,  and  sides  of  the  lens,  causes  that 
structure  to  alter  its  shape,  so  that  it  loses  its  spherical 
form  and  becomes  flattened  antero-posteriorly  ;  the  flat- 
tening is  more  marked  on  the  anterior  surface  than  the 
posterior  because  the  ti-action  is  greater  on  the  anterior 
capsule  than  the  posterior,  due  to  there  being*  a  wider 
separation  of  the  non-plicated  part  of  the  ciliarj'  body 
from  the  anterior  capsule  of  the  lens,  than  of  the  ciliary 
processes  from  the  posterior  capsule.  Flattening  of  the 
lens  antero-posteriorly,  due  to  traction  on  its  anterior 
and  posterior  surfaces,  increases  the  curve  of  its  fibres, 
and  keeps  them  so  curved  until  the  traction  on  the  two 
surfaces  is  relaxed,  /.  e.  until  the  suspensoiw  is  rendered 
slack  by  the  contraction  i>f  the  ciliary  muscle.  The 
effect  of  such  slackening  nnist  necessarily  be  most  on  the 
anterior  surface  upon  which  the  traction  is  gi-eatest,  and 
most  of  all  in  the  central  circular  area  on  the  anterior 
surface  around  which  the  most  anterior  of  the  fibres  of 
the  suspensory  liganu'ut  are  attached. 

The  further  the  backward  growth  of  tlie  non-plicated 
part  of  the  ciliary  body,  with  the  orbiculo-antert)-capsu]ar 
fibres  attached  to  it,  the  greater  will  be  tlie  traction  on 
the  antci'ior  cajisnlc  nf  the  Iciis  ;iii<l  the  increase  of  latent 
accommodative  power.      One  of  the   Features  in   the  archi- 


liOWMAN     LKCTIRK. 


61 


lecture  of  the  eye  in  uian  and  monkeys^  which  is  strikinoly 
distinctive  from  that  in  lower  mammals,  is  the  elongation 
of  the  pars  plana  of  the  ciliary  body,  i.e.  the  region 
situated  between  the  liinderiuost  of  the  ciliary  processes 
and  the  ora  serrata.  This  is  brought  out  to  some  extent 
in  the  following  table,  which  shows  in  a  series  of  mammals' 
eyes  the  length  of  a  straight  line  drawn  between  the  root 
of  the  iris  and  the  ora  serrata  in  one  column,  and  the 
antero-posterior  diameter  of  the  eyeball  in  the  other: 


Antero- 
posterior 
diameter  of 
eyeball. 

Distance 
between  root 

of  iris  and 
ora  serrata. 

mm. 

mm. 

Man 

24-8 

6 

Chimpanzee  . 

19 

4-25 

lihesus  monkey 
Capuchin  monkey  . 
Cat 

19-5 
16-5 
22 

5 

4-25 

8-5 

Horse  . 

44 

5  to  10 

Ox        . 

35 

6-5 

Anteloj)e 

27 

o  to  5 

Sheep 

28 

3  to  6 

Pig       . 

Rabbit 

22 

19 

4 
2 

In  the  Ungulata  two  measurements  are  given,  because 
in  animals  with  horizontal  oval  pupils  the  distance  of  the 
root  of  the  iris  from  the  ora  serrata  is  considerably  less 
where  the  iris  is  narrow  than  where  it  is  broad. 

From  this  table  it  will  be  seen  that  in  man  and  monkeys 
the  distance  between  the  root  of  the  iris  and  the  ora 
serrata  is  about  one-quarter  of  the  antero-postei'ior  diameter 
of  the  globe,  whilst  in  all  other  mammals,  except  the 
Ungulata,  it  is  considerably  less.  In  the  Ungulata,  whilst 
it  measures  nearly  one-fourth  in  the  vertical  diameter,  it 
is  considerably  less  in  the  lateral. 

A  lens  flattened  antero-posteriorly  has  considerably  less 
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refractive  power  than  a  spherical  or  nearly  splierical  one. 
The  lesser  refractive  power  of  the  lens  in  man  and 
monkeys,  tlue  to  flattening-  of  it  antero-posteriorly,  is  to 
some  extent  compensated  for,  as  already  mentioned,  by 
increased  refractive  power  in  the  cornea.  Further  com- 
pensation is  effected  by  increase  in  the  depth  of  the 
vitreous  chamber  and  displacement  backwards  of  the 
retina,  on  which  the  image  of  the  object  looked  at  has  to 
be  focussed.  The  following-  table  gives  the  depth  of  the 
vitreous  chamber  from  the  posterior  pole  of  the  lens 
directly  backwards  to  the  retina,  and  the  diameters  of  the 
lens,  in  a  series  of  mammalian  eyes.  From  this  it  will  be 
seen  that  a  decrease  in  the  sphericity  of  the  latter  is 
accompanied  by  an  increase  in  the  depth  of  the  former. 

Leus. 


Vitreous 

chamber. 

Antei-i 

o-postei-ior. 

Lateral. 

Man  . 

.      15-4 

ram. 

4-0 

mm. 

9     mm 

Chimpanzee      11 '5 

4 

jj 

7 

Horse 

.      20 

>  ■ 

11 

jj 

20        „ 

Antelope 

.      12 

14 

3  5 

17-5     „ 

Pig    . 

9 

J 1 

6 

3J 

9        .., 

Rabbit 

6 

;> 

7 

9        ,,. 

Thus,  whilst  in  the  rabbit  and  antelope  the  depth  of 
the  vitreous  chamber  is  less  than  the  width  of  the  antero- 
posterior diameter  of  the  lens,  in  the  horse  and  pig  it  is 
considerably  greater.  In  man  and  the  chimpanzee  the 
depth  of  the  vitreous  chamber  is  nearly  three  times  as 
great  as  the  width  of  the  antero-posterior  diameter  of  the 
lens. 

A  similar  comparison  may  be  made  in  the  changes 
which  take  place  in  the  shape  of  the  lens  and  in  the 
depth  of  the  vitreous  chamber  during  the  process  of 
development  of  the  human  eye.  The  following  table 
shows  the  depth  of  the  vitreous  chamber  and  the  diameters 
of  the  lens  of  the  developing  human  eye  up  to  the  time  of 
birth. 


\'itiv()ii?. 

L'hamlii'f. 

Antero 

-posterior. 

Lateral. 

4-5 

imn. 

2-8 

111111. 

3*3      111111 

5 

)! 

8-8 

jj 

4 

7'"> 

3) 

4 

J5 

4-5        „ 

D-o 

?5 

4-3 

JJ 

5-75     „ 

11 

J  J 

3-75 

!  ? 

7 
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Lens. 

Age. 
Fourth  iiioiitli 
Sixth  iiiuiitli 
Seventh  month 
Ninth  nioiitli 
At  birth    . 

Weiss  {S6)  has  shown  that  the  anterior  segment  of  the 
eyeball  grows  rapidly  din-ing  the  first  year  of  life  and 
attains  its  full  dimensions  by  the  end  of  the  second  year. 
The  subsequent  growth  of  the  eye,  which  continues  into 
the  twenties,  is  entirely  due  to  an  expansion  of  the 
posterior  segment.  At  birth  the  depth  of  the  vitreous  is 
11  mm.  and  in  the  adult  eye  15*4  mm. 

This  difference  in  the  depth  of  the  vitreous  chamber  in 
different  classes  of  maminals,  and  at  different  periods  in 
the  course  of  development  in  man's  eye,  may  be  correlated 
with  the  varying  states  of  refraction  met  with. 

The  refraction  of  the  eyes  of  a  large  number  of  mammals 
has  been  investigated  by  Lang  and  Barrett  (37)  and  by 
Lindsay  -Johnson  (3).  Their  investigations  agree  in 
showing  that  wild  species  of  mammals  are  always  hyper- 
metropic. Lindsay  Johnson  says  :  "A  slight  degree  of 
hypermetropia,  /.  e.  under  one  dioptre,  may  be  said  to  be 
the  rule  throughout  the  higher  mammals,  whilst  higher 
hypermetropia,  i.  e.  2  D.  to  5  D.,  is  found  in  the  wild 
species  of  rodents,  the  Edentata  and  the  marsupials." 

Amongst  domesticated  mammals  myopia  is  not  un- 
commonly met  with.  lira  series  of  mammals  Lang  and 
Barrett  found  it  in  the  following  proportions  of  the  eyes 
examined  :  Rabbits,  5  out  of  52  ;  guinea-pigs,  5  out  of  28  ; 
rats,  no  myopia,  but  1  mixed  astigmatism  out  of  10  ; 
cows,  no  myopia  in  10  ;  horses,  no  myopia,  but  1  mixed 
astigmatism  out  of  6  ;  cats,  2  out  of  14 ;  dogs,  2  slight 
myopia  out  of  (5.  Lindsay  Johnson  says  :  "  Myopia  is 
frequently  met  with  both  with  and  without  astigmatism 
among  domesticated  animals, especially  guinea-pigs,  rabbits 
and  other  rodents  kept  in  confinement  in  small  hutches.'^ 
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He  also  states  that  lie  found  myopia  to  be  a  persistent 
characteristic  in  mandrils  and  baboons.  Lang  and 
Barrett  found  that  2  monkeys  out  of  11  which  they 
examined  were  myopic.  There  is  no  note  as  to  how  long 
these  myopic  monkeys  had  been  kept  in  confinement 
previous  to  having  their  refraction  tested. 

The  tendency  to  the  development  of  myopia  as  an 
outcome  of  confinement  in  restricted  spaces  seems  to  be  an 
example  of  adaptation  of  structure  to  function,  i.  e.  an 
elongation  of  the  posterior  part  of  the  eyeball  to  meet 
requirements  of  vision  for  near  objects.  It  is  similar  to 
the  condition  of  things  which  is  met  with  in  human  beings. 
The  incompletely  developed  eye  of  the  newborn  is  nearly 
alwavs  hypermetropic,  the  mean  amount  met  with  liaving 
been  estimated  by  different  observers  as  2 '3  D.  and  3  D. 
During  the  first  decade  of  life  the  hypermetropia  curve 
rapidly  falls,  whilst  the  percentage  of  niyopes  increases 
during  the  first  two  decades. 

Man's  e3'es  at  birth  are  comparable  to  those  of  terrestrial 
mammals  in  the  natural  state,  who  have  not  adopted 
arboreal  life.  His  lenses  are  then  nearly  spherical  and 
his  vitreous  chambers  of  comparatively  little  depth,  so  that 
his  eyes  are  adapted  for  vision  at  long  distances,  with  but 
little  capacity  for  the  focussing  of  near  objects.  By 
expansion  of  the  globes,  flattening  of  the  lenses  antero- 
posteriorly  and  increase  in  the  de])th  of  the  vitreous 
chambers,  man's  ej'es  gradually  reach  that  condition  which 
is  most  suitable  for  his  environment  under  normal  con- 
ditions, i.  e.  where  parallel  rays  are  brought  accurately  to 
a  focus  on  the  macula  when  the  ciliaiw  nmscle  is  at  rest, 
and  where  thei'e  is  an  ample  capacity  of  accommodation  for 
near  objects.  If,  whilst  this  developmental  process,  which 
lasts  u])  to  the  twentieth  j'ear,  is  still  ]n-oceeding,  man's 
vision  becomes  unduly  restricted  to  use  at  short  ranges, 
then,  as  in  the  lowei-  mammals  which  are  kept  confined  in 
small  compartments,  adaptation  of  structure  to  function 
tends  to  take  place,  the  vitreous  chambers  become  deeper 
than  normal  and  myopia  is  developed. 
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As  already  pointed  out,  the  development  of  a  highly 
acute  spot  of  central  vision  for  form-sense  is  correlated  in 
mammals  with  a  change  in  feeding  habits,  viz.  the  use  of 
the  hands  for  picking  up  food  and  conveying  it  to  the 
mouth,  instead  of  in  the  first  place  seizing  it  with  the 
mouth.  ^Vhen  the  food  consists  of  small  things,  such  as 
fruits,  grains,  nuts  and  insects,  acute  form-sense,  unless 
accompanied  by  active  accommodative  power,  would  be  of 
very  limited  use.  Hence,  like  the  development  of  the 
fovea  centralis,  the  increased  range  of  accommodation, 
which  has  necessitated  the  extensive  changes  in  the  shape 
and  structui'e  of  the  eye  just  mentioned,  has  been  the 
outcome  of  the  adoption  of  arboreal  life. 

Just  as  we  find  the  development  of  active  accommoda- 
tion linked  up  with  the  development  of  acute  central 
form-sense,  so  Ave  find  the  power  of  convergence  linked 
up  in  its  formation  with  the  development  of  active 
accommodation.  Indeed  these  three  visual  factors 
appear  to  have  evolved,  pari  pa.-isxi,  with  life  in  the 
trees. 

As  has  already  been  pointed  out,  the  evolution  of  con- 
jugate movements  of  the  eyes  is  associated  Avith  the 
presence  of  semi-decussation  of  the  fibres  of  the  optic 
nerves  at  the  chiasma,  the  receipt  of  visual  impressions 
from  the  two  eyes  on  the  same  side  of  the  brain,  and  the 
development  of  corresponding  points  in  the  retina.  These 
conjugate  movements  reach  to  a  high  degree  of  perfection 
in  the  Carnivora,  but  it  is  only  when  we  come  to  the 
Primates  that  we  meet  with  a  highly  developed  power  of 
convergence  in  association   with  stereoscopic  vision. 

Some  reptiles  and  birds  are  able  to  converge  the  axes 
of  the  two  eyes  on  objects  when  feeding,  but  they  have 
complete  decussation  of  the  fibres  of  tlije  two  optic  nerves. 
Visual  impressions  from  the  two  eyes  are  not  received  in 
them  on  the  same  side  of  the  brain,  so  that  they  do  not 
have  true  stereoscopic  vision.  A  movement  of  the  eyes 
may  be  observed  in  some  of  the  Ungulata,  when  their 
attention    is   suddenly    attracted,   which    is    an    approach 
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towards  convergence,  but  which  is  really  more  a  movement" 
from  divergence  towards  parallelism.  It  is  exceedingly 
well  depicted  in  a  plate  in  Chalmers  Mitchell's  book  on 
The  CJiihlhood  of  Animals,  which  shows  a  group  of 
spring-bok  facing  the  artist,  in  the  characteristic  attitude 
of  attention,  at  the  London  Zoological  Gardens  a  few 
hours  after  a  kid  was  born.  In  the  Carnivora  more 
obvious  attempts  at  convergence  may  be  noted  ;  when 
holding  food  with  their  front  paws  they  tear  it  with  their 
teeth.  Dogs  can  be  trained  to  converge  by  having  a 
lump  of  sugar  placed  on  their  nose  "  on  trust." 

The  associated  evolution  of  acute  centi-al  form-sense, 
accommodation  and  convergence,  is  of  considerable 
interest  when  we  consider  the  intimate  dependence  of 
each  one  upon  the  others  for  purposes  of  stereoscopic 
vision.  If!  any  one  of  these  three  faculties  becomes- 
serioush'  interfered  with,  so  that  the  balance  between  them 
is  disturbed,  then  the  recently  acquired  capacity  of  fusing 
the  images  seen  with  the  two  eyes  is  given  up,  and  one 
eye  only  is  employed  for  fixation,  the  other  being  allowed 
to  wander  in  the  direction  of  least  resistance,  the  con- 
dition we  speak  of  as  concomitant  strabismus  being 
established.  Concomitant  strabismus  may  be  the  out- 
come of  several  different  causes,  l)ut  three  well-established 
predisposing  factors  are  :  (1)  A  defect  in  the  development 
of  the  central  form-sense  in  one  eye,  i.  e.  congenital 
amblyopia ;  (2)  the  presence  of  hypermetropia,  which 
leads  to  an  excessive  amount  of  accommodative  effort 
being  made  in  the  focussing  of  the  images  of  near 
objects;  (3)  the  presence  of  heterophoria,  which  leads 
to  imdue  amount  of  effort  on  the  part  of  the  recti 
muscles  to  maintain  the  requisite  amount  of  convergence. 

V.  Colouk-Sense. 

The  colour-sense  of  mammals  has  been  investigated 
by  ex])erimcnts  nnd  by  a  study  of  their  natural  history. 
I  propose  briefiy  to  summarise  the  conclusions  these 
investigations  have  led  to,  discuss  the  way  in  which  the 
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colour-sense  has  been  influenced  by  the  adoption  of 
arboreal  life,  and  endeavour  to  correlate  its  varying- 
degrees  of  acuteness  "with  the  different  anatomical 
appearances  met  with  in  the  percipient  end-organs  of 
the  retina. 

Many  carefully  thought-out  experiments  have  been 
performed  to  test  the  chromatic  sense  in  mammals,  and 
in  some  elaborate  precautions  have  been  taken  to  exclude 
any  fallacy  which  might  be  occasioned  by  unequal 
degrees  of  luminosity.  These  experiments  have  mostly 
been  applied  to  dogs  and  monkeys.  The  details  of  them 
will  be  found  well  epitomised  in  Parsons'  (17)  book  on 
Colour  Vision.  It  will  suffice  for  my  purpose  here  to 
quote  only  the  results   obtained. 

Graber  (38)  found  that  the  pig  and  the  dog  could 
distinguish  between  blue  and  red,  showing  a  distinct 
preference  for  the  former ;  it  is,  however,  doubtful  if 
this  pi'eference  was  not  due  to  brightness  rather  than 
colour. 

Kalischer  (39)  came  to  the  conclusion,  from  feeding 
experiments  he  carried  out  on  dogs,  that  there  is  no 
doubt  of  their  ability  to  perceive  differences  of  hue  as 
well  as  differences  of  brightness ;  but  that  there  exist 
considerable  differences   in  their   sensibility   to  colour. 

Miss  E.  M.  Smith  (40),  from  an  elaborate  series  of  experi- 
ments on  dogs,  summed  up  her  conclusions  as  follows  : 

"  (1)  That  while  evidence  has  been  obtained  to  show 
that  some  dogs  possess  a  rudimentary  power  of  colour 
discrimination,  such  discrimination  is  highly  unstable  and 
cannot  be  supposed  to  play  any  part  in  the  animals* 
normal  existence. 

''  (2)  That  the  colour-sense  is,  as  shown  by  the  high 
colour  threshold,  very   weak. 

"  (8)  That  colour  discrimination,  even  where  clearly 
established,  may  be  readily  inhil)ited  by  differences  of 
luminosity  or  position." 

Kinnaman  (41)  carried  out  experiments  on  monkeys 
with     food     in     of]ass     tumblers     covered    with     different 
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coloured    cards,    and    came    to   the   conclusion   that   their 
capacity  to  distinguish  colour   as   such  was  undoubted. 

Dahl  (42)  coloured  some  sweets  and  some  bitter  sub- 
stance Avith  different  coloured  dyes  ;  he  found  that  after 
a  few  attempts  a  monkey  learned  to  leave  without  even 
tasting  those  which  were  coloured  with  the  dye  indicating 
a  bitter  substance,  and  to  seize  at  once  upon  those  coloured 
to  indicate  sweets.  Varying  the  experiments  sufficiently 
he  found  that  the  monkey  distinguished  all  the  different 
colours  readily  except  dai'k  blue. 

Hess  (43)  tested  a  monkey  in  the  following  manner  : 
Grain  was  scattered  over  a  black  surface  upon  pai't  of 
Avhich  a  spectrum  was  thrown.  The  monkey  gathered  all 
the  grains  from  the  extreme  red  to  the  extreme  violet, 
leaving  those  unilluminated.  When  the  animal  was  dark- 
adapted  and  the  intensity  of  the  light  diminished  until 
the  grains  Avere  visible  to  the  dark-adapted  experimenter 
■only  in  the  yellow  and  green,  only  those  grains  were 
gathered.  Hess  concludes  that  the  extent  of  the  spectrum 
is  the  same  for  the  monkey  as  for  man,  and  that  it  is 
brightest  for  the  dark-adapted  monkey  in  the  region 
where  it  is  also  brightest  for   the   dark-adapted   man. 

From  the  results  obtained  by  these  various  experimenters 
it  seems  evident  that  the  colour-sense  of  monkeys  is  much 
the  same  as  in  man,  but  that  that  of  dogs  and  of  other 
mammals  experimented  on  is  much  less  highly  developed. 

The  origin  of  the  colour-sense  and  of  the  colouriug  of 
-animals  received  much  attention  from  the  great  pioneers 
of  evolution  of  the  last  century — Darwin,  Alfred  Russell 
"Wallace,  Lubbock  and  Grant  Allen.  Much  of  what  they 
wrote  brings  out  very  cleai'ly  Avhat  I  am  now  endeavouring 
to  show,  viz.  that  the  colour  vision  of  Primates  is  far  more 
•acute  than  that  of  other  mammals,  and  that  this  is  due  to 
their  ai'boreal  life  with  its  natural  accompaniment  of  a 
frugiferous  diet.  I  cannot  do  better  than  quote  from 
their  writings,  especially  from  Grant  Allen's  (44') 
fnscinating  book  on  The  Colour  Sense  :  its  Origin  and 
Development,    which     has     not,     I     think,    attracted    the 
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amount  of  attention  which  it  deserves.  What  is  to  be 
learnt  regarding  the  colour-vision  of  mammals  from  a 
study  of  their  natural  history  he  sums  up  as  follows  : 

"  When  we  come  to  the  highest  class  of  vertebrates — 
the  ^Jammalia — strangely  enough  the  evidence  of  a  colour- 
sense  almost  fails  us.  The  antipathy  of  male  ruminants 
for  scarlet  and  the  curiosity  which  certain  monkeys  display 
with  regard  to  bright-coloured  objects  are  the  only 
facts  in  point  which  come  under  ordinary  observation. 
This  result,  so  contrary  to  what  we  might  have  expected, 
appears  quite  natural  when  we  examine  more  closely  the 
circumstances  of  the  case.  By  far  the  larger  part  of  the 
mammals  are  herbivorous  like  the  ruminants  and  pachy- 
derms, or  carnivorous  like  the  technical  carnivores, 
insectivores  and  whales.  Only  a  small  portion  of  the 
class  subsists  upon  fruits,  while  none  of  them  are  very 
specially  connected  with  flowers.  Hence  a  large  set  of 
possible  tests  which  we  can  employ  in  the  case  of  insects 
and  birds  are  wholly  inapplicable  to  mammals.  Moreover, 
the  want  of  close  relations  with  the  coloured  parts  of 
plants  has  probably  resulted  in  a  want  of  any  peculiar 
love  for  bright  colour,  such  as  we  see  reason  to  suspect  in 
the  butterflies,  humming-birds  and  parrots.  This  absence 
of  taste  for  brilliancy  is  pi'obably  marked  by  the  absence 
of  brilliant  hues  in  the  animals  themselves  ;  the  result  of 
sexual  selection  for  these  hues,  as  we  shall  see  hereafter, 
only  appears  among  the  Mammalia  in  a  few  higher 
arboreal  and  frugivorous  species,  such  as  the  mandril 
and   certain  squirrels." 

Alfred  Russell  Wallace  (45),  in  discussing  the  origin  of 
the  colour-sense,  said:  "The  primary  necessity  which  led 
to  the  development  of  the  sense  of  colour  was  probably  the 
need  of  distinguishing  objects  much  alike  in  form  and 
size  but  differing  in  important  properties,  such  as  i-ipe 
and  unripe  or  eatable  and  poisonous  fruits,  flowers  with 
honey  or  Avithout,  the  sexes  of  the  same  or  of  closely 
allied  species.  In  most  cases  the  strongest  contrast 
would  be  the  most  useful,  especially  as  the  colours  of  the 
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objects  to  be  distinguislied  would  form  but  minute  spots 
or  }Doints  when  compared  with  the  broad  masses  of  tint  of 
sky,  earth  or  foliage  against  which  they  would  be  set." 

The  association  of  brilliant  hues  in  the  external 
coverings  of  animals  with  those  of  the  objects  from  which 
they  obtain  their  food  is  veiy  striking.  Humming-birds, 
which  are  the  most  highly  coloured  of  all  birds,  obtain 
their  food  from  flowers  ;  they  have  a  bifid  tubular  tongue 
which  they  insert  into  the  corolla  of  flowers  to  suck  up 
the  honey.  Parrots,  whose  plumage  is  generally  extremely 
bright  and  gaudy,  live  for  the  most  part  on  brightly 
coloured  fruits.  The  coloui'ing  of  rapacious  and  carrion 
birds,  on  the  other  hand,  is  always  dull  and  destitute  of 
any  decorative  hues. 

With  regard  to  colours  in  the  external  covei'ings  of 
mammals.  Grant  Allen  (44)  says :  "  The  whole  series, 
whether  among  marsupials,  pach^'derms,  Cetacea,  rumi- 
nants, Carnivora  or  Insectivora,  show  almost  uniform  tints 
of  black,  brown,  grey  or  dingy  yellow.  It  is  true  that  many 
animals,  like  the  zebras,  tigers,  spotted  deer  and  giralfes, 
have  very  noticeable  alterations  of  light  and  dark  shades, 
but  they  do  not  yield  us  pure  spots  of  green,  blue,  red 
or  yellow.  When  we  come  to  the  essentially  arboreal 
mammals,  however,  the  tree  i"odents  and  the  Quadrumana, 
we  get  many  comparatively  brilliant  species.  The  squirrels 
are  often  remarkable  for  their  beautiful  colours,  and  the 
so-called  flying  squirrels  call  for  special  notice  in  this 
respect." 

Darwin  (46),  in  his  Descent  of  Man,  described  the 
various  decoi'ative  colourings  met  with  in  monkeys.  He 
said :  "  In  very  many  species  the  board,  whiskers  and 
crests  of  hair  round  the  face  are  of  a  different  colour 
from  the  rest  of  the  head,  and  when  different  are  always 
<if  a  lighter  tint,  being  often  pure  white,  sometimes  bright 
yellow  or  reddish.  The  whole  face  of  the  South  American 
Brachynnts  citlvus  is  <jf  a  '  glowing  scarlet  hue  '  ;  but 
this  colour  does  not  a])pear  until  the  animal  is  nearly 
mature.      'J'he  naked  skin  of  the  face  differs  wonderfully 


I50WMAN    ],KCTUIJE.  71 

in  colour  in  the  various  species.  It  is  often  brown  or 
tlesh-colour,  with  parts  perfectly  white,  and  often  as 
black  as  that  of  the  most  sooty  negro.  \n  the  BracJiynritu 
the  scarlet  tint  is  brighter  than  that  of  the  niost  blushinor 
Caucasian  damsel.  It  is  sometimes  more  distinctly  orange 
than  in  any  Mongolian,  and  in  several  species  it  is  blue, 
passing  into  violet  or  grey.  In  all  the  species  known  to 
Mr.  Bartlett,  in  which  the  adults  of  both  sexes  have 
strongly-coloured  faces,  the  colours  are  dull  or  absent 
during  earl\^  youth.  This  likewise  holds  good  with  the 
mandril  and  rhesus,  in  which  the  face  and  the  posterior 
parts  of  the  body  are  brilliantly  coloured  in  one  sex  only." 

There  is  no  member  of  the  whole  class  of  mammals 
which  shows  such  resplendent  colours  as  the  adult  male 
mandril  ;  they  have  been  compared  with  those  of  the 
most  brilliant  birds.  The  following  is  the  description  of 
one  of  these  animals  now  in  the  Zoological  Society's 
Gardens.  The  rather  long,  harsh  hair  is  dark  over  the 
body,  but  each  sepai'ate  hair  is  ringed  with  black  and 
yellow  towards  the  tip,  the  pattern  in  certain  lights  givino* 
a  greenish  tinge  to  the  fur  similar  to  the  shade  of  other 
baboons  and  many  other  African  monkeys.  On  the  fore- 
head there  is  a  crest  of  hair  and  on  the  chin  a  yellow 
beard.  The  naked  patches  on  the  buttocks  are  bright 
red  in  the  adults.  On  each  side  of  the  face,  reachino- 
from  the  eyes  to  the  nostrils,  is  a  corrugated  swelling-, 
divided  into  a  number  of  longitudinal  ridges.  These 
ridges  are  bright  blue  and  furrows  between  them  purple. 
The  muzzle,  of  a  bright  scarlet,  is  surrounded  by  a  raised 
border  like  that  of  a  pig. 

At  first  it  seems  strange  that  the  buttocks  should  be 
the  part  of  the  body  which  in  some  monkeys  has  acquired 
the  most  highly  decorative  colour.  In  a  supplemental 
note  "  on  sexual  selection  in  relation  to  monkeys  "  at  the 
conclusion  of  his  book  on  The  Descent  of  Man,  Uarwin 
brings  together  evidence  to  show  that  monkeys  so  orna- 
mented are  proud  of  their  bright  red  rumps  ;  they  turn 
and  display  them  to  old  friends  and  new  acquaintances  as 
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a  form  of  greeting.  These  naked  parts  become  more 
turgid  and  of  a  brighter  colour  during  the  season  of  love  ; 
their  display  before  the,  female  probably  acts  as  a  sexual 
excitement  and  their  proximity  to  the  sexual  organs  may 
in  this  way  be  explained. 

From  the  foregoing  it  will  be  seen  that  in  mammals  as 
in  birds  there  is  a  very  close  correlation  between  the 
character  of  their  food  and  their  external  colouring.  It 
is  only  those  who  have  adopted  a  frugivorous  diet  that 
have  acquired  brilliant  hues.  How  important  a  good 
sense  of  colour  must  be  to  a  fruit-eating  animal  became 
clearly  demonstrated  to  me  while  I  was  on  a  visit  to 
Norway;  the  wild  strawberries  were  then  ripe,  and 
several  of  my  party  began  to  gather  them ;  one  man^ 
however,  could  not  find  any,  and  it  was  afterwards 
discovered  that  he  was  red-green  blind.  Had  he  had  to- 
depend  for  his  sustenance  on  such  small  fruits,  which  he 
gathered  for  himself,  he  must  soon  have  perished. 

In  both  birds  and  mammals  bright  colouring  is  often 
sex-limited,  and  most  frequently  it  is  the  male  which  is 
the  more  resplendent.  Physiologists  are  generally  agreed 
that  such  secondary  sexual  characters  are  dependent  on 
internal  secretions  of  the  genital  organs — testes  or  ovaries. 
This  point  lends  considerable  support  to  the  Darwinian 
hypothesis  of  sexual  selection.  It  is  an  hypothesis  which,^ 
if  accepted,  recognises  the  presence  of  the  colour-sense  in 
those  animals  who  have  acquired  sex-limited  decorative 
hues.  The  theory  of  sexual  selection  raised  so  much 
controversial  discussion  that  it  will  be  well  here  to  quote 
what  such  an  authority  as  Prof.  Weissman  (47)  wrote 
concerning  it  fifty  years  after  the  publication  of  The 
Origin  of  Species  :  "  I  really  see  no  reason  wliy  we  should 
doubt  the  power  of  sexual  selection,  and  1  myself  stand 
wholly  on  Darwin's  side.  Even  though  we  certainly 
cannot  assume  that  the  females  exercise  a  conscious  choice 
of  the  handsomest  mate  and  deliberate  like  the  judges  in  a 
court  of  justice  over  the  perfections  of  their  wooers,  we 
have  no  reason  to  doubt  that  distinctive  forms  (decorative 
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feathers)  and  colours  have  a  particularly  exciting  effect 
upon  the  female,  just  as  certain  odours  have  among- 
animals  of  so  many  different  groups,  including  the  butter- 
flies. The  doubts  which  existed  for  a  considerable  time, 
as  a  result  of  fallacious  experiments,  as  to  whether  the- 
colours  of  flowers  really  had  any  influence  in  attracting 
butterflies,  have  now  been  set  at  rest  through  a  series  of 
more  careful  investigations.  We  now  know  that  the 
colours  of  flowers  ai'e  there  on  account  of  butterflies,  as. 
Sprengel  first  showed,  and  that  the  blossoms  of  phanero- 
gams are  selected  in  relation  to  them,  as  Darwin  pointed 
out.  Certainly  it  is  not  possible  to  bring  forward  an}^ 
convincing  proof  of  the  origin  of  decorative  colours 
through  sexual  selection,  but  there  are  many  weighty 
arguments  in  favour  of  it,  and  therefore  a  body  of  pre- 
sumptive evidence  so  strong  that  it  almost  amounts  to 
certainty." 

At  the  conclusion  of  his  book  Grant  Allen  (44) 
summarises  the  whole  evolution  of  colour-sense  in  the 
following  glowing  passage  :  "  Insects  produce  flowers. 
Flowers  produce  the  colour-sense  in  insects.  The  colour- 
sense  produces  a  taste  for  colour.  The  taste  for  colour 
produces  butterflies  and  brilliant  beetles.  Birds  and 
mammals  produce  fruits.  Fruits  produce  a  taste  for 
colour  in  birds  and  mammals.  The  taste  for  colour 
produces  the  external  hues  of  humming-birds,  parrots  and 
monkeys.  Man's  frugivorous  ancestry  produces  in  him  a 
similar  taste,  and  that  taste  pi'oduces  the  various  final 
results  of  human  chromatic  art. 

"  What  a  splendid  and  a  noble  prospect  for  humanity 
in  its  future  evolution  may  we  not  find  in  this  thought,, 
that  from  the  coarse  animal  pleasure  of  beholding  food, 
mankind  has  already  developed  through  delicate  gi-ada- 
tions  our  modern  disinterested  love  for  the  glories  of 
sunset  and  the  melting  shades  of  ocean,  for  the  gorgeous 
pageantry  of  summer  flowers,  and  the  dying  beauty  of 
autumn  leaves,  for  the  exquisite  harmony  which  reposes 
on    the    canvas    of    Titian,    and    the   golden    haze    which 
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glimmers  over  the  dreamy  visions  of  Turner  !  If  man, 
base  as  he  yet  is,  can  nevertheless  rise  to-day  in  his 
highest  moments  so  far  above  his  sensuous  self,  what  may 
he  not  hope  to  achieve  hereafter,  under  the  halloAving 
influence  of  those  chaster  and  purer  aspirations  which 
are  welling  up  within  him  even  now  towards  the  perfect 
day  !  " 

It  would  be  interesting  to  be  able  to  correlate  with 
these  views  on  the  evolution  of  colour-sense  definite 
changes  in  tlie  structure  of  the  retina.  Such  knowledge 
as  we  at  present  possess  permits  of  this  being  done  in  only 
a  tentative  manner.  The  colour-sense  in  man,  like  the 
foi'm-sense,  is  most  acute  at  the  macula,  where  cones 
only  are  present.  Though  the  final  appreciation  of  both 
form  and  colour  is  evidently  a  psychological  process,  it 
seems  to  be  an  essential  preliminary  step  in  such  appre- 
ciation for  some  change  to  take  place  in  the  end-organs 
of  the  nerve-fibres  in  the  retina.  That  the  change  which 
gives  rise  to  the  sensation  of  form  is  essentially  different 
from  that  Avhich  gives  rise  to  the  sensation  of  colour  is 
shown  by  the  fact  that  the  one  may  be  deficient  without 
the  other  being  impaired.  In  cases  of  congenital  ambly- 
opia the  form-sense  is  defective  whilst  the  colour-sense  is 
normal,  and  in  the  case  of  congenital  dichromats  the 
colour-vision  is  defective  whilst  the  form-sense  is  normal. 

The  essential  factor  in  the  perception  of  colour  must  be 
due  to  some  at  present  unknown  reaction,  which  waves  of 
light  of  varying  wave-lengths  produce  in  the  individual 
cones.  As  the  peiTcption  of  hues  is  more  acute  at  the 
macula  than  elsewhere,  we  mny  infer  that  the  cones  in  tliat 
situation  are  more  caj)able  of  undergoing  this  unknown 
reaction  than  those  situated  in  tlie  more  peripheral  parts 
of  the  retina.  A  com]iarison  of  the  microscopical  appear- 
ances of  the  cones  at  the  macula  with  those  at  the 
periphery  of  the  retina  shows  very  striking  differences  in 
them,  both  as  regards  slia))e  and  size.  The  foveal  cones, 
especially  those  in  the  very  centre,  are  long  and  slender. 
Tiie  extra-foveal    cones    decrease   in    length    gradually   as 
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they  extend  towards  the  peripliery,  the  change  being 
most  marked  in  the  onter  segment,  which  also  gradually 
becomes  wider. 

Careful  histological  examination  of  the  cones  in  the 
retina  of  congenitally  colour-blind  persons  might,  I 
suggest,  add  considerably  to  our  knowledge  of  colour 
perception.  I  have  been  for  some  years  on  the  look-out 
for  a  specimen  in  which  to  make  such  an  examination, 
but  so  far   have  not  been  successful   in  obtaining  it. 

For  the  perception  of  colours  in  the  peripheral  parts 
of  the  field  a  larger  object,  intenser  light  and  greater 
saturation  of  colour  is  required  than  in  the  centre.  Given 
cones  with  a  hue-perceiving  capacity,  these  requirements 
might  be  largely  accounted  for  by  varying  degrees  of 
concentration  of  the  cones  in  different  parts  of  the  retina. 
The  retinae  of  Primates  differ  from  those  of  lower  mammals 
in  having  an  area,  the  macula,  in  which  only  cones,  closely 
packed  together,  are  present ;  we  should,  therefore,  expect 
that  the  hue-perceiving  faculty  of  Primates  would  be 
endowed  with  a  capacity  of  seeing  small  patches  of  colour, 
colour  less  brilliantly  illuminated,  and  less  saturated,  than 
in  those  mammals  in  which  the  cones  are  more  widely 
scattered.  To  put  it  in  another  way,  we  should  expect  that 
the  colour-sense  of  mammals,  with  widely  diffused  cones, 
would  be  comparable  to  that  of  the  peripheral  portions  of 
the  retina  of   Primates. 

The  perception  of  small  coloured  objects  is  essential  for 
the  existence  of  arboi*eal  animals  which  live  mainly  on 
fruits  that  they  pick  up  Avith  their  fingers.  It  is  by  no 
means  essential  for  the  existence  of  carnivorous  or  herbi- 
vorous mammals.  For  the  former  even  the  capacity  of 
perceiving  colour  in  lai'ge  masses  can  have  but  little  use, 
though  in  the  latter  the  power  of  seeing  green  in  large 
areas  might  be  of  some  assistance  in  their  search  for 
food.  There  can  be  no  doubt  that  bulls  in  bull-fights  are 
■excited  into  a  state  of  rage  by  the  banderilleros  flaunting 
red  cloaks  in  front  of  them.  I  would  suggest  that  the 
perception  of  red,  presented   in  this  Avay,  excites  in  them 
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the  same  instinctive  feelings  and  reactions  as  that  pro- 
duced by  the  sight  of  flowing  blood — the  inevitable 
accompaniment  of  combats  in  which  the  flesh  is  gored 
with  horns.  "We  ourselves  use  the  expression  "  seeing 
red"  to  describe  the  feelings  which  excite  us  to  uncon- 
trollable vengeance. 

VI.  The  Protective  Mechanisms  of  the  Eyeball. 

For  the  development  of  the  conjunctiva  it  seems- 
essential  that  the  membrane  should  for  a  time  be  con- 
verted into  a  closed  sac  by  the  union  of  the  margins  of 
the  eyelids  together  in  front  of  the  eyeball.  In  mammals, 
like  the  ruminants,  who  have  to  fend  for  themselves  and. 
run  beside  their  mothers  directly  they  are  born,  the  lid 
margins  become  separated  before  birth,  so  that  they  ai-e- 
born  into  the  world  with  their  eyes  open.  The  young  of 
nearly  all  the  Carnivora,  of  most  I'odents  and  Insectivora,. 
who  spend  the  first  weeks  of  life  in  some  prepared  lair  or 
nest,  are  born  blind,  due  to  the  eyelids  being  still  united 
in  front  of  the  eyes.  The  same  applies  to  the  marsupials,, 
whose  voung  for  some  time  after  birth  are  carried  about 
in  the  maternal  pouch.  The  young  of  arboreal  mammals, 
such  as  the  lemurs,  monkeys  and  the  higher  apes,  travel 
about  with  their  mothers  from  bough  to  bough  directly 
after  birth.  The  baby  monkeys  are  often  carried  by  their 
mothers,  whilst  the  baby  lemurs  cling  tightly  to  their 
ventral  fur.  When  born  into  such  an  environment  it  is 
obviously  desirable  to  be  endowed  with  sight,  and  we  find 
that  these  arboreal  mammals,  like  the  ruminants,  enter 
the  world  with  their  eyes  0})en.  Xewborn  children  are 
in  many  ways  (piite  as  helpless  as  the  newborn  Carnivora, 
but,  unlike  tiieiii,  the  epithelial  union  of  the  margins  of 
their  eyelids  breaks  through  before  birth  ;  this  is  doubtless 
an  inheritance  from  tlun'r  arboreal  ancestors. 

All  terrestrial  inamnials,  with  the  e.\cej)tion  of  man  and 
monkeys,  possess  three  eyelids  for  the  protection  of  the 
surface  of  the  eye.      Man  and  monkeys  have  two,  the  third 
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-eyelid   being   reduced   to   a  vestigial   structure,  the   semi- 
lunar fold. 

In  birds  the  third  eyelid,  or  nictitating  membrane,  is 
anet  with  in  the  most  highl}^  developed  condition  ;  it  has 
in  them  a  muscle  directl}'  attached  to  it  which  draws  it 
forwards  in  front  of  the  eyeball.  In  the  Mammifera 
the  movements  of  the  third  eyelid  are  most  extensive  in 
the  Ungulata,  and  are  produced  indirectly  by  the  con- 
itraction  of  a  muscle  which   draws  backwards  the  eyeball 

Fig.  16. 


TEye  of  an  antelope  sho\vin<^"  the  retractoi-  biilbi  oi"  choanoid 
muscle  (c).  s.  Sheath  of  Tenon's  capsule  external  to  choanoid. 
B.  External  rectus.,     o.  Superior  oblique,     t.  Tenon's  capsule. 

and  pu.shes  forward  the  orbital  fat.  The  third  eyelid  in 
mammals  is  composed  of  a  plate  of  cartilage  covered  on 
both  surfaces  by  raucous  membrane.  Anteriorly  it  has  a 
free  even  margin  fitting  accurately  the  surface  of  the 
cornea,  over  which  it  glides.  Posteriorly  it  terminates  in 
a  considerably  thickened  edge  which  penetrates  into  the 
depths  of  the  orbit  on  the  inner  surface  of  the  globe, 
where  it  is  continuous  with  a  mass  of  fat.  The  muscle 
•which  draws  back  the  eyeball — the  retractor  bulbi — arises 
from  the  bones  at  the  apex  of  the  orbit,  and  is  inserted 
•into    the    sclerotic   inside    the    attachments    of    the   recti 
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muscleSj  between  them  and  the  optic  nei've.  It  encircles 
the  latter  in  a  cave-like  fashion,  hence  it  is  often  spoken 
of  as  "the  choanoid  muscle  ^'  (Fig.  16).  AVhen  the  eyeball 
is  drawn  back  in  the  orbit  by  this  muscle  the  fat  of  the 
orbit,  with  the  base  of  the  third  eyelid  attached  to  it, 
is  pressed  forwards,  so  that  the  anterior  margin  of  the 
eyelid  becomes  swept  across  the  front  of  the  eye. 

Fig.  17. 


Section  through  Gegenbaixer's  muscle  from  the  inuer  surface 
of  the  cornet  of  a  slieep. 


In  mammals  which  possess  this  choanoid  muscle  the 
bony  outer  wall  of  the  orbit  is  incomplete,  the  space 
between  the  bones  being  filled  up  by  a  fibrous  membrane 
termed  the  "  cornet,^'  which  contains  muscular  tissue, 
"the  orbital  muscle  of  Gegenbauer "  (Fig.  17).  In  the 
Primates,  who  have  no  third  eyelid  or  choanoid  muscle, 
there  is  an  outer  bony  wall  to  the  oi-bit,  the  only  gap  in 
its  continuity  being  the  spheno-maxillary  fissure. 
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The  retraction  of  the  eyeball  by  tlie  choanoid  muscle 
causes  the  contents  of  the  orbit  to  become  pressed  against 
the  fibi'o-muscular  membrane  filling  in  its  outer  wall.  It 
is  partly  the  elastic  recoil  of  this  membrane,  and  partly 
the  contraction  of  Gegenbauer's  muscle,  which  restores 
the  e^^eball  to  its  usual  position,  and  brings  about  the 
retraction  of  the  third  eyelid. 

In  association  with  the  third  eyelid  there  is  a  special 
gland,  "the  Harderian  gland,''  whose  duct  opens  on  its 
inner  surface,  and  whose  secretion  is  emptied  when  the 
eyelid  is  pressed  forwards,  forming  a  lubricating  fluid  for 
the  surface  of  the  cornea.  Amongst  mammals  this  gland 
is  largest  in  the  Ungulata,  whose  third  eyelid  is  most 
mobile,  smaller  in  the  Carnivora,  and  absent  altogether  in 
monkeys  and  man  who  have  no  third  eyelid. 

Some  mammals  possess  both  a  lacrymal  gland  and  a 
Harderian  gland;  where,  however,  the  latter  is  large  and 
the  third  eyelid  is  efficient  the  former  is  usually  small. 
In  monkeys  and  man,  who  have  no  third  eyelid  or 
Harderian  gland,  the  lacrymal  gland  is  larger  than  in 
other  mammals,  and  largest  of  all  in  man. 

The  functions  of  the  third  eyelid  are  obvious  from  its 
anatomical  arrangements,  it  protects  the  front  of  the 
eye  from  injurious  influences,  lubricates  its  surface,  and 
removes  any  foreign  substance  which  may  become  lodged 
on  it.  In  animals,  such  as  the  Herbivora,  who  when 
feeding  hold  their  heads  close  to  the  ground,  and  in  the 
Carnivora,  who  do  the  same  in  tracking  their  prey  by 
scent,  the  presence  of  such  a  protective  mechanism  is  of 
the  greatest  service  in  guarding  the  cornea  from  coming 
in  contact  with  foreign  substances,  or  in  their  removal 
should  they  gain  access  to  the  eye. 

The  grasping  of  the  food  in  the  first  place  with  the 
hands  and  the  conveyance  of  it  by  them  to  the  mouth,  as 
is  done  by  animals  who  have  adopted  arboreal  life,  saves 
the  eyes  from  much  of  the  risk  to  which  they  are  exposed 
when,  as  in  grazing,  the  food  is  seized  directly  with  the 
mouth.    The  development  of  the  fore  limbs  into  organs  of 
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delicate  tactile  sensibility,  capable  of  picking  up  minute 
particles,  has  made  it  possible  foi'  them  to  be  used  for 
the  removal  of  foreign  bodies  from  the  eye,  and  thus,  as 
suggested  by  Le  Coq,  to  play  the  part  of  the  third  eyelid 
in  a  way  which  is  not  possible  for  hoofs  or  claws. 

The  greater  flow  of  lacrymal  secretion  in  response  to 
the  irritation  of  foreign  bodies  supplies  also  an  hydraulic 
apparatus  for  removal  of  foreign  bodies,  to  replace  the 
mechanical  arrangement  of  the  third  eyelid. 

Xot  only  has  the  third  eyelid  become  a  superfluous 
sti'ucture  in  Primates,  but  the  retraction  of  the  eye  which 
its  use  entails  would  be  a  source  of  trouble  and  incon- 
venience to  them.  The  movement  of  the  eyes  backward 
and  forwards  in  the  orbit  in  animals  who  have  assumed 
the  erect  or  semi-ei*ect  posture,  would  considerably  inter- 
fere with  the  accuracy  of  stereoscopic  vision  and  of 
accommodation  and  convergence. 

The  vestigial  remains  of  the  third  eyelid  persist  in 
man  and  monkej^s  as  the  semilunar  fold.  Owen  (48) 
says  that  a  remnant  of  the  choanoid  muscle  is  to  be 
found  in  the  lower  Quadrumana,  in  the  form  of  a  few 
fibi-es  detached  from  the  inner  part  of  the  recti  to  be 
inserted  into  the  sclerotic  nearer  the  entry  of  the  optic 
nerve.  Sir  John  Bland-Sutton  (49)  has  recently  suggested 
that  Tenon's  capsule  is  really  the  representative  of  this 
muscle  in  man.  He  says :  "  A  critical  examination  of 
Tenon's  capsule  in  the  orbit  of  man  and  monkeys  con- 
vinces me  that  it  is  the  degenerated  representative  of 
the  retractor  bulbi  as  surely  as  the  little  pleat  of  mucous 
membrane,  known  as  the  semilunar  fold,  is  the  vestige 
or  remnant  of  the  third  ej^elid." 

Motais  (50)  has  found  the  capsule  of  Tenon  constructed 
in  a  uniform  manner  in  all  classes  of  vertebrates ;  it 
presents,  he  says,  only  slight  variations  due  to  differences 
in  the  arrangements  of  the  ocular  muscles.  He  has 
publislied  pictures  showing  its  arrangements  in  the  eyes 
of  a  horse  and  of  a  cow,  in  which  also  the  choanoid  muscle 
is  present.      I  have  found  it  present  myself  in  dissections 
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I  have  made  of  an  antelope  (Fig-.  16)  and  of  a  sheep. 
It  ensheaths,  and  stretches  between,  the  recti  muscles, 
and  forms,  moreover,  a  sheath  to  the  choanoid  muscle 
itself.  Inasnmch,  then,  as  Tenon's  capsule  is  found  in 
animals  in  whom  the  choanoid  muscle  is  present,  it  would 
seem  impossible  to  regard  it  as  a  vestigial  remnant  of 
the  muscle  when  absent. 

Lindsay  Johnson  (3)  states  that  he  met  with  a  case  of  an 
obvious  membrana  nictitans  in  a  youth,  which  was  capable 
of  slight  movement  and  extended  in  a  crescent  form 
nearly  as  far  as  the  cornea.  He  does  not  say,  however, 
whether  this  movement  of  the  membrane  was  effected 
by  any  accompanying  displacement  of  the  eyeball 
backwards. 

Thouo;h  the  evidence  of  anv  vestigial  remains  of  the 
choanoid,  or  retractor  bnlbi  muscle,  is  very  doubtful,  the 
presence  of  vestigial  remains  of  Gegenbauer's  orbital 
muscle,  or,  as  I  suggest  it  might  be  well  termed,  "  the 
protrusio  bulbi  muscle,"  is   clear  and   conclusive. 

H.  Miiller  (51)  in  1858  first  described  how  he  had 
found  flat  muscle-fibres  in  the  inferior  orbital  fissure  in 
man,  corresponding  to  that  met  with  in  the  orbital 
membrane  of  Mammalia.  He  also  described  how  it  was 
the  antagonistic  contraction  of  this  membrane,  by 
muscular  action,  which  restored  the  eyeball  to  its  posi- 
tion in  the  socket  after  it  had  been  drawn  back  by  the 
retractor.  The  muscle  he  found  was  composed  of 
unstriated  fibres,  and  was  stimulated  into  action  by 
ii-ritation   of   the  cervical  sympathetic  nerve. 

Sir  William  Turner  (52)  in  1862  wrote  an  article 
entitled  "  Upon  a  Non-striped  Muscle  connected  with  the 
Orbital  Periosteum  of  Man  and  Mammals."  In  it  he 
says :  "  Whilst  engaged  in  making  a  dissection  in  the 
human  subject  during  the  winter  session  of  last  year,  of 
the  inferior  maxillary,  or  second  division  of  the  fifth 
cranial  nerve,  my  attention  was  attracted  to  a  pale 
reddish,  soft  mass,  filling  uj)  the  narrow  chink  of  the 
spheno-maxillary  fissure,  and  extending  from  the  s])henoid 
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fissure  ill  the  sphenoid  bone  to  the  infra-orbital  canal  in 
the  superior  maxillary  bone.  It  was  evidently  connected 
to  the  superior  (ocular)  aspect  of  the  periosteum  of  the 
orbit,  and  it  Avas  pierced  by  the  orbital  brancli  of  the 
superior  maxillary  nerve/'  "  Since  the  period  of  making 
tlie  above  observation  I  have  availed  myself  of  several 
opportunities  of  examining  the  same  region  in  other 
subjects,  and  have  constantly  observed  appearances  of  a 
nature  similar  to  that  just  described.  The  amount  of  the 
reddish  mass  and  the  depth  of  its  tint  varied  slightly  in 
different  instances.  Frequently  it  was  so  pale  as  scarcely 
to  attract  attention,  which  may  perhaps  be  the  reason 
why  it  has  so  long  been  neglected  by  anatomists.  When 
carefully  examined  with  the  naked  eye,  or  still  better 
with  a  single  lens,  it  was  seen  to  exhibit  a  fibrous 
appearance." 

The  existence  of  these  unstriated-muscle  fibres  in  man, 
which  may  be  regarded  as  the  analogue  of  the  ''  protrusio 
bulbi  muscle"  in  lower  animals,  and  which  is  supplied  by 
the  cervical  sympathetic  nerve,  is  of  considerable  clinical 
interest. 

First,  because  it  had  been  noted  that  slight  protrusion 
of  the  eyeball,  or  exophthalmos,  may  occur  from  stimu- 
lation of  the  cervical  sympathetic,  and  slight  recession  or 
enophthalmos  from  its  paralysis.  Secondly,  because 
over-action  of  this  muscle  offers  tfee  most  satisfactory 
explanation  of  the  exophthalmos  which  occurs  in  connec- 
tion Avith  Graves's  disease.  As  stated  by  Andre  Crotti  (53) 
the  exophthalmos  in  this  affection  generally  develops 
slowly,  but  may  come  on  rapidly.  It  is  liable  to  fluctua- 
tions varying  with  the  physical  and  mental  condition  of 
the  patient.  It  may  subside  entirely  after  operation,  on 
the  same  day  as  the  operation,  to  rea})pear  again  a  few 
days  later.  It  also  disappears  after  death.  All  these 
circumstances  are  consistent  with  the  contraction  or 
relaxation  of  a  muscle  wlnfli  lias  the  power  of  pushing 
forwards  the  globe,  'i'he  iimuunt  of  protrusion  which  its 
contraction   produces  would  naturally  vary  with  the  state 
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of  its  development  ;  like  other  muscles  it  would  tend  to 
liypertropliy  and  increase  in  power  by  prolonged  stimu- 
lation. By  such  increase  in  its  power  the  increase  in 
the  amount  of  the  exophthalmos  might  be  accounted  for 
in  the  cases  of  long  standing. 

Another  symptom  of  the  disease,  viz.  retraction  of  the 
upper  lid,  is  due  to  contraction  of  muscle-fibres  supplied 
by  the  cervical  sympathetic  nerve.  This  muscle,  which 
was  also  first  described  by  jMuUer,  is  also  named  after  him, 
and,  like  the  muscle  about  the  spheno-maxillary  fissure,  is 
composed  of  unstriated  fibres. 

A  number  of  other  theories  have  been  sugg-ested  to 
account  for  the  exophthalmos  in  this  disease,  w'hich  may 
be  summarised  as  follows  : 

(a)    Abnormal  deposit  of  retro-bulbar  fat. 

(fe)   Relaxation  of  recti  muscles  from  fatty  degeneration. 

(c)  Serous  infiltration  of  the  retro-bulbar  connective 
and  fatty  tissue  of  the  orbit  from  vaso-motor  disturbance 
caused  by  toxtemia  from  thyroid  disturbance. 

{(l)    Venous  congestion. 

(e)    Localised  arterial  dilation. 

Post-mortem  examinations  have  failed  to  substantiate 
the  presence  of  any  of  these  conditions.  Localised 
arterial  dilation  would  produce  pulsating  exophthalmos. 
Venous  orbital  congestion  would,  if  it  produced  proptosis, 
also  produce  retinal  venous  dilation — a  condition  which  is 
never  seen.  None  of  these  theories  will  account  for  the 
fluctuations  in  the  degree  of  the  proptosis  in  the  way  in 
which  contraction  and  relaxation  of'  a  muscle  tissue 
will  do. 

'^J'he  effect  of  the  contraction  of  Muller^s  muscle  in  the 
human  eye,  situated  as  it  is  in  the  loose  periosteum  of  the 
orbit,  would  be,  as  in  other  animals,  to  press  forwards 
the  fat  of  the  orbit  and  consequently  the  eyeball  which 
lies  in  front  of  the  fat.  Under  such  circumstances,  if,  in 
a  case  of  exophthalmos,  an  incision  was  made  through 
the  orbito-tarsal  ligament,  we  should  expect  the  fat,  being 
pushed  forwards  and  kept  in  a  state  of  tension,  to  well  up 
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thi-ough  the  incision.  We  should  also  expect  that  in 
extreme  cases  of  exophthalmos,  in  which  ulceration  of  the 
cornea  was  threatened,  recession  of  the  eye  and  beneficial 
results  might  attend  removal  of  some  of  the  fat.      Foster 


Fig.  18. 
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Showiiii,'  tlic  iuran.n<'in<'nt  of  ]>arts  at  the  inner  cantluis  in 
diH'crcnt  ujanmials. 

Moore  {hi]  lias  recently  recorded  how  he  ]ierfornied  an 
operation  of  this  descri]!!  inn.  removing  a  "  heaped-up 
tablespoon  of  fat  "  through  an  incision  which  extended  the 
whole  length  of  tlie  lower  conjunctival  fornix.  After- 
w;n-(ls  tlie  lids  were  easily  ;i|)])ro.\iin:ited  and  sewn  together 
ovci-  the  fi-ont  of  the  eve,  so   that  tlie  eye    was   jireserved. 


HOWMAN    LKCTUKK.  85 

From  tlie  result  produced  in  tliis  case  he  infers,  as  I  think 
wrongly,  that  the  proptosis  must  have  been  due  to  an 
excess  of  fat.  The  circumstances  of  the  case  may  equally 
well  be  accounted  for  by  a  protrusion  forwards  of  orbital 
fat  due  to  muscular  contraction. 

Though  the  vestigial  character  of  the  plica  semilunaris 
is  well  recognised,  the  vestigial  character  of  the  caruncle 
seems  to  have  been  overlooked.  A  study  of  the  morpho- 
logy of  the  parts  about  the  inner  canthus  of  the  eye  in 
mammals  shows  variations  of  a  marked  character,  not  only 
in  the  different  natural  orders,  but  also  in  the  different 
species.  In  kangaroos  the  inner  canthus  is  prolonged 
intf)  a  triang'ular  flat  area,  kept  moist  by  the  overflow  of 
tears ;  it  is  continuous  with  the  skin  of  the  nose  and  is 
fringed  with  fur.  A  somewhat  similar  bald  area,  fringed 
with  fur,  is  met  with  in  the  Carnivora,  varying,  however, 
in  size  and  shape  in  different  species.  It  is  amongst  the 
Ungulata  that  the  most  conspicuous  developments  are  met 
with  in  this  region,  more  especially  amongst  the  rumi- 
nants. In  them  the  inner  canthus  is  prolonged  for  a 
considerable  distance  inwards  and  downwards,  sometimes 
as  a  thin  streak  and  sometimes  as  a  broad  band.  The 
band  or  streak  ends  usually  in  an  inverted  fold,  for  the 
lodgment  of  which  there  is,  in  some  animals,  a  depression 
in  the  lacrymal  bone.  This  fold  or  recess  is  termed  the 
"  suborbital  pit,"  and  by  French  naturalists,  as  it  is  kept 
moist  by  lacrymal  secretion,  "  larmier."  The  whole  of 
the  integumentary  area  leading  from  the  eye  to  the  recess 
and  the  recess  itself  is  composed  of  numei'ous  sebaceous 
glands  opening  into  dwarfed  liair-f(tllicles  (Fig.  19);  at  the 
bottom  of  the  recess  a  few  short  hairs  are  frequently  seen 
projecting  from  amongst  the  glands.  Around  this  glan- 
dular structure  are  bands  of  muscle-fibres,  which  by  their 
contraction  bring  about  a  protrusion  of  the  secreting 
surface.  The  secretion  fi'om  the  glands  has  a  strong 
musky  odour,  and  these  suborbital  pits  reach  their  greatest 
size  in  animals  which  possess  an  acute  sense  of  smell  ; 
especially  is  this  so  in  animals  such  as  deer  and  antelopes, 
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in  wliom  smell  is  what  may  be  termed  a  "distance-sense/' 
in  coiitra-distinction  to  a  contact-sense,  such  as  it  is  in 
most  of  the  Caniivora.  These  odoriferous  glandular 
organs  probably  form  a  means  by  which  a  stray  member 
of  a  herd  may  be  guided  to  rejoin  its  fellows.      'J'hey  seem 

Fig.  19. 


Linin<^  menibrane  of  the  suborhital  pit  of  a  slioop. 

also  to  have  scune  connection  with  the  sexual  function,  as 
they  are  usually  larger  in  the  male  than  the  female,  and 
their  growth  is  said  to  be  ari-ested  by  castration.  In 
arboreal  n)amnnils,  like  monkeys  and  anthropoid  apes,  the 
sense  of  sjnell  is  of  but  little  use  ;  tlie  olfactory  organs 
are  comparatively  poorly  developed,  and  the  odoriferous 
oi-gans   at  the  inner  angles   of   eyes   have   dwindled  into 
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vestigial  structures.  The  caruncle,  botli  in  man  and 
int)nkeys,  has  become  contracted  uj)  into  a  small  elevation 
cut  oft"  from  any  continuity  with  the  skin  of  tlie  face  by 
the  margins  of  the  eyelids,  wliich  have  completely  closed 
round  it,  so  that  it  is  entirely  located  in  the  lacrymal  bay. 
That  it  really  is  a  vestige  of  the  secreting  odoriferous 
areas  met  with  in  other  mammals  seems  evident  from  its 
containing  remnants  of  all  the  constituents  of  such  areas. 
The  following  is  the  description  of  the  structure  of  the 
caruncle  given  in  Quain's  Anatomy  :  "  Occupying  the 
recess  of  the  angle  at  the  border  of  the  plica  semilunaris 
is  a  spongy-looking  reddish  elevation  (caruncula  lacry- 
malis),  formed  by  a  small  insulated  portion  of  skin  con- 
taining a  few  large,  modified  sweat-glands,  also  a  group  of 
sebaceous  glands  which  open  into  the  follicles  of  very  fine 
hairs.  There  is  further  found  in  it  a  small  amount  of 
plain  muscular  tissue  (EI.  Miiller),  as  well  as  a  few  cross- 
striated  muscular  fibres,"  It  is  also  stated  that  in  man, 
as  in  some  animals,  the  caruncula  lacrymalis  retains  its 
connection  with  the  skin  at  the  inner  canthus.  It  is 
interesting  to  note  in  connection  with  this  matter,  that  the 
reduction  of  what  nuist  have  been  a  large  sub(n-bital  pit 
to  a  comparatively  small  bald  area  at  the  inner  canthus, 
can  be  traced  in  the  evolution  of  the  horse.  In  the  skull 
of  the  modern  horse  no  depression  is  found  in  the  lacrynnil 
bone  in  front  of  the  orbit  for  such  a  glandular  structure. 
In  the  fossil  remains  of  the  skulls,  from  the  Pliocene 
epoch,  of  the  E.  sivaleiisis  of  India  and  of  the  E.  steoioin 
of  Europe,  traces  of  the  depression  or  gland-cavity  are 
met  with,  whilst  in  the  fossil  skulls  of  the  Hipparion,  a 
three-toed  horse  from  Miocene  beds,  there  is  a  very  large 
depression  in  the  bone  in  front  of  the  eye. 

Jn  conclusion,  I  would  claim  that  the  changes  in  the 
visual  organs  of  mammals,  produced  by  the  adoption  of 
arboreal  life,  increased  both  the  range  and  accuracy  of 
their  powers  of  observation  for  natural  phenomena.  It 
was  in  this  way  that  the  portal  became  opened  for  the 
evolution  of  the  mental  faculties  of  memorvand  inference — 
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faculties  which  enabled  inan^s  anthropoid  ancestors,  on 
descent  from  the  trees,  to  subdue  their  foes,  to  become 
successful  hunters,  and  to  adopt  an  omnivorous  diet.  It 
would  seem,  therefore,  that  some  such  study  of  the  visual 
organs  as  I  have  attempted  in  this  lecture  is  necessary  for 
fully  understanding-  the  way  in  which  man  gained  his 
pi"edominant  position  in  the  animal  kingdom. 
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Tir.     DTSriJSSION    ON    THE     PSYCHOLO(iY    OF 
VLSIOX    IN    HEALTH    AND    DISEASE. 

Opening   I'apke. 

Instdhility  of  retinal  correspoiidiny  poluU. 
By  Prof.    C.    Speakman. 

We  see  objects  in  diiferent  places :  one  seems  here, 
another  there.  The  question  as  to  the  source  of  this 
power  is  one  of  tlie  most  difficult  in  all  psychology. 
Generally  speaking,  the  authorities  have  been  divided  into 
two  antagonistic  camps. 

On  the  one  side  have  been  the  "  empiricists/'  mostly 
philosophers,  and  headed  by  Berkeley.  These,  amid 
great  diversity  of  opinion  in  detail,  have  united  in 
regarding  visual  place  as  the  outcome  of  expeiience,  and 
arising  through  some  such  process  as  "  association  "  or 
"  fusion."  They  have  produced  notable  evidence,  includ- 
ing especially  experimental  data  about  eye-movements 
and  medical  observations  about  the  born-blind  suddenly 
endowed  with  sight  by  a  surgical  operation. 

On  the  other  side  have  been  ranged  the  "  nativists/' 
for  the  most  part  physiologists,  such  as  (ialen  and 
Johannes  Miiller  ;  these  have  maintained  the  power  to  be 
essentially  innate.  According  to  them,  the  apparent 
situation  of  any  visible  particle  is  a  "  specific  energy  "  of 
the  particular  nerve-fibre  stimulated.  Corresponding  to 
€ach  nerve-fibre  terminating"  in  the  one  i-etina  there  is 
believed  to  be  another  nerve-fibre  teriniuating  in  the 
other  retina  possessing  the  same  "  specific  energy,"  so 
that  the  two  visual  situations  engendered  by  stimulating 
the  two  fibres  respectively  must  necessarily  be  indistin- 
guishable.     These  nativists,  also,  have  brought  forward  a 
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strong  array  of  evidence.  The  experimental  observations 
of  their  opponents  have  been  revised,  supplemented,  and 
re-interpreted  by  them  with  no  little  success.  And  they 
have  been  able  to  show  that  the  pathological  cases,  on 
more  careful  investigation,  are  really  in  their  favour. 

Gradually,  however,  the  old  direct  antagonism  of 
opinion  has  been  softening  down  ;  the  harshly  confronting 
answers  of  "  Yes  "  and  "  No  "  are  resolving  themselves,  as 
usual,  into  a  mediating  ''  So  much.^' 

The  primitive  standpoint  of  the  philosophical  empiri- 
cists, that  every  individual  has  to  rely  solely  on  his  own 
experience,  can  nowadays  scarcely  be  said  to  require 
serious  consideration.  It  is  no  longer  reasonably  doubt- 
ful that  our  spatial  perception  is  at  any  rate  partly 
determined  by  factors  of  a  hereditary  character ;  if  tlie 
origin  has  to  be  sought  in  experience,  it  must  at  least  be 
in  some  degree  that  of  our  ancestors. 

The  extreme  nativist  theory,  on  the  other  hand,  has 
never  recovered  from  the  breach  made  in  it  by  Wheatstone, 
who  showed  that  the  pair  of  images  thrown  on  the  two 
retinae  by  any  visible  particle  actually  do  not,  in  general, 
fall  on  "  corresponding "  points  of  the  retina? ;  it  is,  in 
fact,  their  very  deviation  from  "  correspondence "  that 
furnishes  our  chief  criterion  of  distance  and  depth.  He 
brought  evidence,  too,  that  such  a  pair  of  images,  though 
thus  falling  on  non-corresponding  points,  can  nevertheless 
be  seen  as  a  single  image.  He  even  tried  to  demonstrate 
that,  conversely,  a  pair  of  images  really  falling  on 
corresponding  points  may  still  on  occasion  appear  as 
double.'^ 

This  investigation  caused  considerable  perturbance  in 
the  camp  of  the  nativists.  They  found  themselves 
impotent  to  contest  Wheatstone's  nmin  ])roposition,  that 
the  images  do  not  correspond,  and  that  tliis  very  non- 
correspondence  produces  the  appearance  of  depth.  But  a 
struggle  was  made  against  the  further  assertion,  that  non- 
corresponding  points  could  engender  single  vision.  And 
*  Philos.  Trans.,  vol.  ii,  183H. 
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wlieii,  eventually,  this  also  had  to  be  conceded,  only  the 
more  resolute  was  the  stand  made  against  Wheatstone's 
final  claim,  that  a  pair  of  images  really  falling  on  corre- 
sponding jioints  ma}'  still  appear  as  double.  Volkmann, 
for  instance,  declared  that  the  admission  of  such  a  claim 
would  cause  "  the  whole  the(ji-y  of  the  identity  of  the  two 
retinas"  to  be  "lost  beyond  salvation."^  And,  indeed, 
they  managed  to  detect  grave  flaws  in  the  demonstration 
of  Wheatstone  t  ;  they  even  contrived  to  throw  serious 
doubt  on  the  newer  and  highly  ingenious  evidence  brought 
forward  by  Wundt.J 

At  present  their  general  attitude  is  that  the  old  theory 
holds  strictly  true  only  for  the  vision  of  a  single  eye 
functioning  apart.  Here  the  apparent  place  of  any 
visible  particle  is  said  to  be  innately  and  strictly  deter- 
mined by  the  "  specific  energy "  of  the  nerve-libre 
stimulated.  But  to  explain  the  vision  of  the  two  eyes 
together  they  have  to  bring  in  a  supplementary  theory. 
Even  in  this  case  the  apparent  situation  of  the  object  is 
held  to  be  innately  fixed,  the  depth  being  governed  by 
the  degree  of  non-correspondence  between  the  two  images. 
But  one  large  concession  is  made  :  it  is  admitted  that 
sensation,  though  deriving  from  non-corresponding  points, 
may  still  undergo  a  peculiar  "  psychic  fusion  "  so  as  to 
seem,  not  double,  but  single.  This  view  appears  to  have 
generally  gained  the  day,  being  accepted  by  the  large 
majority  of  physiologists  and  psychologists. 

There  are  indications,  however,  that  the  concessions 
will  have  to  go  still  further.  The  interesting  discovery 
has  been  made  by  Straub  that  perception  of  de])th  is 
produced  by  non-corresponding  points,  not  only  in  the  two 
retinae  but  also  in  the  same  retina,  when  these  are 
stimulated  in  rapid  succession.  Whence  he  concludes 
that  the  binocular  perception  of  distance  nnist  be  merely 

"  *  Handwiirterluch  d.  Physiolorjic,  in,  1846,  p.  1  ;  Archiv  /.  Ophthalm., 
V,  2,  1859, ;  Phys.  Unters.  im  Gehiete  d.  Optik.,  1863. 

t  See  Briicke,  Miiller's  Archiv,  1841,  p.  4.j9. 

X  See  Wundt,  Zeit.  f.  )at.  Med.  (3),  xii,  1861,  and  Heriiij^s  Hermann's 
Handbuch  d.  Physiol.  Rauvisian  des  Auges.,  1862. 
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derivative  from  the  far  older  uniocular  perception  of  it."^ 
More  recently  similar  results  and  conclusions  have  been 
I'eached  by  Watt.t  Above  all,  most  ingenious  evidence 
has  been  produced  by  Sherrington,  that  "  the  binocular 
sensation  attained  seems  combined  from  right  and  left 
uniocular  sensations  elaborated  independently."  + 

The  present  paper  offers  a  new  figure  in  support  even 
of  the  most  advanced  claim  of  Wheatstone  and  Wimdt, 
which  the  nativists  declai-ed  to  be  so  utterly  incompatible 
with  tlieir  main  theory.  It  indicates  that  two  retinal 
points,  although  truly  "  corresponding "  and  normally 
producing  the  same  visual  situation,  can  nevertheless 
under  certain  circumstances  engender  different  visual 
situations.  Moreover,  even  this  discrepancy  is  not  rigidly 
fixed ;  the  curious  spectacle  may  be  presented  of  an  object 
moving  plainly  backwards  and  forwards,  although  all  the 
time  the  place  of  retinal  stimulation  remains  unchanged. 

The  chief  difficulty  in  devising  an  experiment  to  give 
crucial  results  is  that,  when  the  object  regarded  by  both 
eyes  appears  single,  we  usually  cannot  prove  this  single- 
ness to  be  really  due  to  a  fusion  of  the  two  impressions 
rather  than  to  a  mere  suppression  of  one  of  them.  Even 
the  fact  of  the  object  exhibiting  stereoscopic  depth  has  been 
shown  to  be  inconclusive  in  this  matter.  Also,  there  is 
always  the  danger  of  illusory  results  owing  to  some 
unsuspected  rotation  of  an  eye. 

The  following  visual  arrangement,  however,  overcomes, 
it  is  believed,  all  these  difficulties.  One  part  serves 
merely  to  induce  the  abnormal  deviation  of  apparent 
direction.  It  is  constituted  of  all  the  thick  lines  in  the 
figures  below.  It  is  similar  foi-  both  eyes,  except  that 
those  for  the  left  eye  are  I  mm.  further  apart  laterally 
than  those  for  the  right  eye.  The  crucial  test  is  made  up 
of  the  thin  lines  ;  these  are  vertical  for  the  left  eye,  but 
horizontal  for  the  right  one. 

*  Zeit.f.  Psychol,  x\x\'i,  I'.tok 
t  Brit.  J.  Fsych.,  voL  iii,  11)10. 
X  Ibid.,  vol.  i,  1U04. 
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If,  now,  the  whole  arrangement  be  presented  in  a 
stereoscope,  a  to  the  left  eye  and  h  to  the  right  one,  a  and 
h  will  readily  fuse  into  two  figures  in  such  a  manner  that 
the  thin  lines  present  simultaneously  the  appearance  of 
two  L's. 

But  if  objects  seen  by  corresponding  retinal  points 
necessai'ily  appeared  in  the  same  direction,  then,  when 
the  thin  lines  on  the  left  of  ii  and  of  h  respectively 
combined  into  L,  the  other  two  thin  lines  would  necessarily 
appear  as  ±.  For  the  distance  between  the  two  vertical 
thin  lines  is  equal  to  the  distance  from  the  left  extremity 
of  the  left  horizontal  thin  line  to  the  centre,  not  the  left 
extremity,  of  the  right  horizontal  line.      In  other  words,. 
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the  bottom  of  the  right  vertical  line  and  the  centre  of  the- 
right  horizontal  line  must  be  stimulating  corresponding- 
retinal  points  ;  yet  they  give  rise  to  different  visual  places. 
A  similar  result  can  be  got  from  another  visual  arrange- 
ment, making  use  of  two  different  colours.  If  in  the 
arrangement  below,  the  two  vertical  lines  for  the  left  eye 
are  coloured  a  pale  pink  while  those  for  the  right  eye 
are  made  a  complementary  pale  green,  the  continued 
functioning  of  both  eyes  can  be  proved  in  the  strictest 
possible  way  by  the  binocular  image  becoming  grey. 
This  already  suffices  to  prove  that  disparate  points  can 
engender  a  singleness  of  vision  over  and  above  anything 
that  can  legitimately  be  called  "  confusion."  But  more 
definite  evidence  is  furnished  by  the  appearance  of  the 
two  thin  lines  during  the  combination ;  for  it  will  be 
noticed  that  both  can  lie  with  their  left  extremities 
touching  the  thick  verticals ;  and  hence,  by  analogous 
reasoning    to  that    given    above,    at    least  one  of    these 
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extremities   must    have   a   different    apparent  place   from 
that  given  by  the  corresponding  point  of  the  other  retina. 

Fig.  21. 
PinJc.  Green. 
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Arrangement  II. 


The  oscillating  movement  mentioned  above  can  be 
obtained  by  weakening  the  inductive  influence  as  in  the 
arrangement  below.  Here,  occasionally,  the  two  thin 
lines  in  the  left  figure  can  be  seen  quite  steady  at  the 
very  moment  that  the  two  thin  lines  in  the  right  figure 
are  shifting  relatively  to  one  another.  This  can  only 
mean  that  the  localisation  appertaining  to  certain  nerve- 
fibres  in  one  retina  is  fluctuating.  This  experiment,  like 
the  preceding  one,  seems  to  require  more  practice  to  get  any 
clear  results  than  does  Arrangement  I. 


Fig.  22. 
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Arrangement  III. 


It  would  be  interesting  to  learn  how  far  the  above 
experimental  evidence,  indicating  our  perception  of 
direction  not  to  be  irrevocably  fixed  innately,  is  sup- 
ported by  recent  pathological  observation.  Cases  have 
been  reported  where  the  habit  of  squinting  has  resulted 
in  one  retina  dropping  its  old  spatial  values  for  new  ones 
harmonising  better  with  the  other  retina.  Indeed,  some- 
times the  new  values  are  said  to  be  acquired  before  the 
old  ones  are  dropped  entirely,  so  that  one  and  the  same 
retinal  group  of  nerve-fibres  evokes  two  differently 
localised  perceptions  sinmltaneously.  Jiut  on  the  other 
hand,  these  reports  have  sustained  criticism.* 
*  See  Schoen,  Zeil./.  Psydi.,  xxxv,  1904. 
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The  net  result  of  all  these  considerations  is  to  incline 
the  balance  slightly  more  than  before  in  the  direction  of 
empiricism  as  opposed  to  nativisni.  }3ut  of  course  it  is 
far  from  supporting  the  former  extreme  view,  which 
regarded  the  mind  of  the  newborn  babe  as  a  blank  sheet 
to  be  filled  in  solely  by  experience.  The  experiments 
indicate,  on  the  contrary,  that  the  localising  function  of 
the  visual  nerves  can  only  be  modified  with  difficulty 
and  within  narrow  limits.  The  old  empiricism,  which 
attempted  to  explain  all  mental  processes  by  individual 
development,  must  turn  to  explanation  by  racial  develop- 
ment.     Ontogenesis  must  give  place  to  phylogenesis.* 


Opening  Paper. 

The   evolution   of  visual  'perceptions. 

By  J.   Herbert  Parsons. 

The  psychology  of  vision  is  so  enormous  a  subject  that 
the  opener  of  a  discussion  upon  it  cannot  hope  to  cover  it 
even  in  the  most  sketchy  manner. 

Vision  is  one  of  the  latest  evolved  of  the  senses.  It 
belongs  to  that  group  which  Sherrington  has  termed 
projicient.  There  can  be  no  doubt  that  the  earliest 
evolved  sentient  response  to  stimuli  from  the  outer  world 
was  of  the  contact  oi'der.  We  are  unable  to  realise  its 
nature,  but  there  is  a  good  reason  to  think  that  it  must 
have  been  vague,  massive  and  undiscriminating,  carrying 
with  it  a  pleasurable  or  unpleasurable  affective  tone,  and 
giving  rise  to  a  positive  or  negative  motor  taxis.  It  may 
be  conjectured  as  having  many  of  the  characteristics 
which  have  been  ascribed  to  what  Head  calls  protopathic 
sensation,  though  it  must  have  Ijeen  far  less  differentiated 
than  even  this  relatively  undifferentiated  sensory  experi- 
ence, l^robably  the  sentience  to  which  it  gave  rise  in 
lowly     organisms     arose     from     stimuli     of     considerable 

*  For  such  an  attempt  by  the  present  writer  see  Minil,  vol.  xvi,  n.s., 
p.  181. 
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physical  variety — mechanical,  chemical  and  thermal — and 
only  at  a  later  stage  was  that  sentience  differentiated  into 
sensations  which  varied  according  to  the  quality  and 
intensity  of  the  various  physical  stimuli.  AYith  this  stage 
arose  the  germs  or  tactile,  thermal  and  painful  sensations. 
Of  these  the  tactile  and  painful  Avere  doubtless  primitively 
prepotent.  Later  differentiations  were  of  the  epicritic 
type,  leading  to  more  accurate  discriminations  in  various 
directions. 

The  response  to  thermal  stimuli  was  the  genesis  of  an 
irritability  to  radiant  energy,  and  the  further  stage  of 
response  to  light  stimuli  is,  from  the  physical  point  of 
view,  a  further  differentiation  of  the  same  nature.  It 
marks  a  notable  stage  in  evolution,  for  it  is  the  beginning 
of  the  development  of  the  projicient  senses.  These  senses 
are  subserved  by  end-organs  which  are  distant  receptors, 
i.  e.  they  receive  stimuli  from  objects  at  a  distance  from 
the  organism,  and  subjectively  they  project  the  sensation 
experienced  into  the  outer  world  in  the  direction  from  which 
the  stimulus  comes.  It  is  clear  that  this  step,  overpassing 
the  narrow  limits  of  experience  derived  from  contact 
stimuli,  opens  up  a  greatly  expanded  knowledge  of  the 
outer  world,  and  therewith  the  capacity  for  much  greater 
control  of  the  organism's  environment,  and  this,  it  must 
be  remembered,  is  the  true  criterion  of  higher  and  lower 
in  the  evolutionary  scale. 

The  projicient  senses,  as  we  know  them,  are  the 
olfactory,  visual  and  auditory,  i.  e.  chemical,  radiant  and 
mechanical,  so  far  as  their  physical  stimuli  ai*e  concerned. 

Sherrington,  in  his  epoch-making  Integrative  Action  of 
the  Nervous  System,  has  shown  how  with  the  fore  and  aft 
arrangements  of  its  segments  the  animal  body  attained 
its  first  opportunity  for  high  differentiation ;  how  the 
leading  segment,  the  head,  attained  supreme  importance, 
an  importance  immeasurably  enhanced  by  the  collection 
of  the  projicient  sense-organs,  or  distance-receptors,  in 
this  leading  segment.  For  the  distance-receptors,  owing 
to  the  projicience  of  the   sensations  to   which   they  give 
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rise,  initiate  anticipatory  or  precurrent  reactions,  and  by 
virtue  of  this  function  marsliai  under  their  sway  the 
reactions  of  all  the  other  segments  initiated  by  their 
various  contact  extei'oceptors.  Psychologically  considered 
the  distance  receptors  are  the  seat  of  origin  of  conative 
impulses.  "  It  is  the  long  serial  reactions  of  the  distance 
receptors  that  allow  most  scope  for  the  selection  of  those 
brute  organisms  that  are  fittest  for  survival  in  respect  to 
elements  of  mind.  The  distance-receptors  hence  contribute 
most  to  the  uprearing  of  the  cerebrum  ^'  (Sherrington, 
luc.  cit.,  p.  333).  Indeed,  Sherrington  goes  so  far  as  to 
say  that  "  the  cerebrum  itself  may  be  indeed  regarded  as 
the  ganglion  of  the  distance  receptors"  [loc.  cit.,  p.  353). 
Just  as  the  distance  receptors  in  the  head  segment 
dominate  the  reactions  of  the  exteroceptors  in  the  rest  of 
the  segments,  so  the  labyrinth  in  the  head,  together  Avith 
its  ganglion,  the  cerebellum,  dominates  the  proprioceptive 
system,  and  so  the  posture  of  the  body  and  its  part.s.  We 
are  too  apt  to  forget  the  importance  of  the  proprioceptive 
system.  For  example,  the  discrimination  of  two  points  by 
the  compass  test  applied  to  the  skin  is  too  often  regarded 
as  a  mere  phenomenon  of  the  exteroceptive  system.  It 
is  a  far  more  complex  phenomenon,  in  which  the  mobility 
of  the  parts — and  therewith  the  proprioceptive  reactions 
derived  from  muscles,  tendon  and  joints — is  fundamentally 
concerned.  Similarly,  ophthalmologists  are  prone  to 
regard  the  phenomena  of  binocular  vision  as  themselves 
sufficient  to  account  for  judgments  of  distance,  etc., 
forgetful  of  the  fact  that  these  depend  upon  standards  of 
posture  and  direction  Avhich  are  derived  from  the  laby- 
rinth and  other  parts  of  the  proprioceptive  system.  The 
physiological  integration  of  visual  impulses  with  those  of 
the  vestibular  appai-atus,  cerebellum  and  other  parts  of 
the  propi-ioceptive  system,  anatomically  subserved  by 
complex  synaptic  mechanisms  and  long  internuncial  paths, 
is  thus  the  so-called  "  physical "  basis  of  psychological 
phenomena  whose  frequency  and  familiarity  mask  their 
complexity  except  to  careful  analysis. 
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Thus  a  new  object  presented  to  the  perceptive  field, 
e.  g.  vision,  arouses  an  awareness,  which  if  sufficiently 
striking  may  develop  into  attention.  Both  ai'e  phases  of 
conative  feeling-j  and  therefore  are  motor  in  their  funda- 
mental character.  Each  is  accompanied  by  an  appropriate 
postural  attitude,  an  alertness  which  n)ay  be  maintained 
unaltered  for  a  considerable  time.  These  tonic  postural 
conditions  are  brought  about  by  the  proprioceptive  system. 

Incidentally  it  may  be  remai'ked  here  that  the  tonus  of 
exteroceptive  reactions  is  short  in  duration  as  compared 
Avith  that  of  the  proprioceptive.  Hence,  if  the  former 
reaction  has  to  be  maintained,  recurrence  of  stimulation  or 
alteration  of  the  exact  site  of  stimulation  must  occur. 
This  fact  may  be  one  reason  for  the  unconscious — or 
better  expressed  in  Rivers's  terminology,  the  "  unwitting  " 
— blinking  of  the  eyes  during  accurate  fixation,  and  may 
account  for  nystagmus  of  peripheral  origin. 

A  simpler  example  of  the  support  given  to  psycho- 
logical analj'sis  by  biological  and  physiological  arguments 
is  found  in  the  integration  of  the  impulses  derived  from 
the  distance-receptors  of  diiferent  modalities,  all  collected 
where  they  can  best  reinforce  each  other  in  the  head- 
segment.  In  this  manner  the  differentiated  sensations 
derived  from  sight  and  hearing,  and  in  lower  animals  from 
smell,  are  all  integrated  into  perceptions  which  carr}"-  with 
them  a  meaning  which  is  of  biological  significance  to  the 
animal.  In  its  simplest  form  this  is  the  basis  of  the 
concept  of  a  "thing"  in  the  external  world,  characterised 
by  "  properties." 

In  a  previous  article  {Brit.  Journ.  of  OpJithttl.,  1917, 
vol.  i,  p.  426)  on  " 'I'he  Apocritic  l^rinciiile  and  the 
Evolution  of  A'isual  Perceptions,"  1  dealt  with  the  differen- 
tiation, selective  segregation  and  creative  synthesis  of 
visual  perceptions.  I  take  this  opportunity  of  elabora- 
ting some  of  my  remarks  fi-oni  a  somewhat  different  point 
of  view. 

The  resemljlance  of  the  retinal  neur(i-e])itlu'lium  to  tactile 
spots  in  the  cutaneous  surface  is  patent.       Hut   the  resem- 
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blaiK-e  to  tliennal  spots  is  in  some  respects  more  illumi- 
nating, as  might,  indeed,  have  been  anticipated,  since  the 
stimnli  are  in  each  case  radiant  energy,  though  of  different 
^vave-lengths.  As  Sherrington  says,  the  retina  is  a  group 
of  gh>rified  "  warm  "  spots,  just  as  the  cochlea  is  a  group 
of  glorified  "  touch  "  spots.  Thus,  in  cutaneous  thermal 
sensations,  as  has  been  clearly  brought  out  by  Trotter  and 
Davies  {Journ.  of  Phya.,  vol.  xxxviii,  1909),  there  is  a  well- 
marked  indifference  range,  varjing  Avitli  the  temperature  of 
»the  skin  at  the  moment.  This  condition  of  the  skin  has  a 
striking  analogy  to  the  condition  of  adaptation  to  light  of 
the  retina,  and  the  temperature  thresholds  and  contrast 
phenomena  are  similarly  analogous  to  bi'ightness  and 
colour  contrast  phenomena  in  the  eye. 

A'isual  sensations  may  be  divided  into  vai'ious  kinds,  of 
Avhicii  the  light-sense  is  undoubtedly  the  most  primitive. 
It  differs  from  the  other  kinds  in  its  vagueness  and 
relative  lack  of  discriminative  features.  In  this  respect 
it  bears  the  same  relation  to  them  which  protopathic  does 
to  epicritic  sensations.  In  the  view  which  I  have  advanced 
of  the  evolution  of  visual  sensations  the  light-sense  and 
the  form-sense,  colour-sense,  etc.,  form  stages  of  phylo- 
genetic  evolution,  but  the  former  persists  in  modified  form 
in  the  higher  stages  in  accordance  Avith  the  apocritic 
])rinciple.  According  to  Head  protopathic  and  epicritic 
sensations  are  two  distinct  stages  in  ]ihylogenetic  evolution, 
and  the  latter  replaces  the  formei'.  Trotter  and  Davies's 
expei'iments  appear  rather  to  support  my  view.  If  it  is 
justifiable  to  use  the  terms"  protopathic  "and"  epicritic  "  in 
a  slightly  dift'erent  sense  from  that  employed  by  Head,  one 
may  say  that  the  protopathic  light-sense  is  specially 
associated  with  activity  of  the  rods,  epicritic  colour-sense 
with  that  of  the  cones,  which  ai-e  undoubtedly  differ- 
entiated rods.  There  is  evidence  that  the  protopathic 
light-sense  persists  throughout  the  conditions  of  retinal 
adaptation  and  stimulus  intensity  which  arouse  the  epicritic 
series  of  reactions,  though  the  evidence  is  not  unequivocal. 
For  example,  in  total  colour-blindness  the  retina  behaves 
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at  low  intensities  exactly  like  the  normal  eye,  but  at  higher 
intensities  it  continues  to  behave  in  the  same  manner, 
though  photophobia  soon  supervenes.  It  is  probable  that 
at  higher  intensities  in  the  normal  eye  the  protopathic 
effect  is  superadded  to  the  epicritic,  and  perhaps  contributes 
to  the  brightness  of  the  sensation  experienced. 

Special  features  of  protopathic  sensation,  in  Head's  use 
of  the  term,  are  its  "  all-or-none  "  reaction  and  its  tendency 
to  initiate  a  "  mass  reflex  "  {cf.  Rivers,  Inslinct  and  the 
Unconscious,  1920).  The  protopathic  light-sense,  so  far« 
as  it  has  been  investigated  at  present,  does  not  exhibit 
either  of  these  chai-acteri sties.  But  if  we  regard  it  in  its 
pi'imitive  manifestation  it  is  more  than  probable  that  it 
then  exhibited  both.  In  higher  animals  it  has  become 
differentiated  into  the  epicritic  phases,  but  still  persists  in 
modified  form  underlying  the  epicritic  manifestations. 
The  primitive  protopathic  light-sense  we  must  regard  as 
vague,  diffuse,  and  not  accurately  localised.  If  it  persisted 
in  this  form  unmodified,  when  the  light-sense  became 
more  definitely  projicient  it  would  intei'fere  with  exact 
discrimination.  The  suppression  of  these  features,  how- 
ever, has  become  complete  only  in  the  macula,  the  area  of 
distinct  vision.  Further,  the  pi'ojicient  senses,  as  already 
mentioned,  are  concerned  with  the  initiation  of  anticipatory 
or  precurrent  reactions.  It  is  the  contact  exteroceptors 
which  are  specially  concerned  in  consummatory  reactions 
(Sherrington,  loc.  cit.,  p.  329).  Anything  in  the  nature 
of  a  mass  reflex  action  to  projicient  sense  stimulation  would 
frustrate  the  object  of  this  adaptive  meclianism  :  hence 
the  modification  of  such  a  response  from  the  protopathic 
light-sense.  Here  projicience  implies  anticipation,  and 
anticipation  demands  positive  phototropism — a  turning  of 
the  eyes  towards  the  light.  (We  may  suspect  that  in  its 
most  primitive  form  the  protopathic  light-sense  elicited 
much  more  definite  affective  tone.)  As  Kivers  {lac.  cit., 
p.  32)  points  out,  "  such  elements  (of  protopathic  sensa- 
tion) as  are  serviceable  are  utilised  when  the  later  and 
higher  forms  of   sensibility  come   into  existence. 
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It  is  only  those  features  of  early  sensibility  which  are  incom- 
]iatible  with  later  developments  which  are  suppressed." 
In  psychological  phraseology,  just  as  in  the  interference 
of  antagonistic  reflexes  which  both  use  a  common  path, 
incopresentability  leads  to  adaptative  suppression. 

The  protopathic  light-sense,  or  in  the  terms  of  the 
duplicity  theor}^  "rod  vision,"  is  specially  sensitive  to 
chiDige  of  site  of  stimulus,  and  therefore  contributes 
largely  to  the  appreciation  of  moving  objects.  It  belongs, 
indeed,  to  the  group  of  what  have  been  called  "  change 
sensations"  (H.  J.  Watt,  Brit.  Jotirn.  of  Psych.,  vol.  iv,  p. 
157).  It  has  been  noticed  by  G.  Kiddoch  [Brain,  vol.  xl,  p. 
15,  1917)  that  in  recovery  from  war  injuries  of  the  occipital 
lobes  perception  of  movement  precedes  that  of  the  moving 
object,  and  that  the  recovery  of  movement  visi?)n  begins 
at  the  periphery.  He  thei-efore  concludes  that  the  con- 
sciousness of  "  something  moving "  should  be  recognised 
as  one  of  the  visual  perceptions.  This  is  on  a  par  with 
the  ascription  of  the  discrimination  of  two  points  applied 
to  the  skin  to  a  simple  phenomenon  of  exteroceptive 
sensation.  The  question  is  really  a  much  moi'e  com- 
plicated problem  in  psychology.  It  depends  upon  the 
fact  that  stimulation  of  different  spots  on  the  skin  or 
j'etiua  by  respectively  exactly  similar  stimuli  produces 
different  effects  in  consciousness  distinguished  from  each 
other  by  difference  in  local  sign.  These  local  signs  are 
due  not  only  to  the  local  diversity  of  the  spots  stimulated, 
but  also  to  innate  and  acquired  mental  characteristics. 
In  all  sense-presentations  we  can  discei-n  quality  (or 
modality),  intensity,  and  protensity  or  dui'ation  ;  in  some, 
to  which  tactile  and  visual  belong,  we  can  also  discern 
extensity.  During  the  long  pi'ocess  of  evolution  the 
motor  reactions  to  external  impressions  have  led  to 
differentiations  and  adaptations,  many  of  which  have  been 
inherited ;  on  the  basis  of  these  the  acquired  knowledge 
of  the  parts  of  the  body,  particularly  in  infancy,  has 
resulted  in  such  discrimination  of  the  parts  of  the  body 
that  each  distinguishable  part  has  acquired  a  local  sign, 
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and  these  local  signs  have  an  invariable  relation  to  each 
other.  It  is  therefore  not  surprising  that  the  primitive 
undifferentiated  extensity  should  be  associated  Avith  proto- 
pathic  sensations,  and  should  remain  more  closely  attached 
to  them  in  the  course  of  later  differentiation.  A  body 
brought  in  contact  with  the  skin  arouses  passive  touch, 
which  is  localised.  A  moving  hand,  exploring  the  sui'face 
of  a  body,  arouses  active  touch,  which  is  in  some  slight 
degree  projected  [cf.  J.  Ward,  Psijchological  Principles, 
p.  152).  In  passive  sight,  as  it  may  by  analogy  be  called, 
the  whole  field  of  vision  is  simultaneously  I'eceived,  and 
an}''  specially  prominent  feature  in  it  is  localised.  Move- 
ment of  the  object  Avithin  the  field  arouses  change  of 
local  sign,  altered  localisation — the  impression  of  move- 
ment. But  a  prominent  object  in  the  field  also  stimulates 
active  sight,  i.  e.  movement  of  the  e\'es  to  fix  the  object 
with  the  fovea.  In  the  former  the  judgment  of  movement 
is  a  complex  synthesis  of  all  those  inherited  and  acquix*ed 
factors  dei'ived  from  the  integration  of  exteroceptive  and 
proprioceptive  sensations,  the  protopathic  factors  being 
predominant  in  the  exteroceptive  system.  In  the  latter 
the  judgment  of  form,  colour,  position  in  space,  etc.,  is 
also  derived  from  the  integration  of  exteroceptive  and 
proprioceptive  sensations,  but  the  epicritic  factors  are 
predominant  in  the  exteroceptive  system. 

Peripheral  vision  is  more  rapidly  fatigued  than  central 
vision,  but  being  predominantly  protopathic  it  retains 
some  of  its  primitive  insistency  to  attract  attention,  a 
surviA-al  which  is  aided  by  its  alliance  with  a  projicient 
sensation,  whose  function  is  predominantly  anticipatory. 
Rapid  fatigue  is  more  than  compensated  for  by  the 
acquisition  of  heightened  mental  ca])acity  to  appreciate 
change  of  local  sign  :  it  may,  indeed,  be  advantageous. 

Turning  now  to  epicritic  visual  sensations,  they  may  be 
divided  into  various  groups  and  sul)groups.  First  are 
those  associated  witli  form-vision  ;  next  those  associated 
with  colour-vision.  These  appear  to  be  inextricably 
intermingled,  and  only  to  a  slight  degree  open  to  psycho- 
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logical  analysis.  In  the  past  too  much  stress  has  un- 
doubtedly been  laid  upon  the  phenomena  occurring  in  the 
peripheral  organs.  The  juirts  jjlayed  by  these  can  be 
discovered  only  by  inference,  derived  from  the  a])plication 
of  physical  and  physiological  science  to  the  fully  developed 
perceptions  as  they  manifest  themselves  in  consciousness. 
Thus  as  regards  colour-vision,  there  are  two  great  bodies 
of  facts  which  are  inde])endent  of  any  theory  :  (1)  Those 
derived  from  the  laws  of  colour  mixture,  showing  that  in 
terms  of  physical  stimuli  colour-vision  is  ti"i-chromatic  ; 
and  (2)  those  derived  from  simultaneous  and  successive 
contrast,  supporting  the  view  that,  psychologically,  colour- 
vision  is  tetrachromatic.  The  two  great  theories  of 
colour-vision,  those  of  Young  and  Hering,  are  founded  on 
these  two  groups  respectively  ;  and  it  is  notorious  that 
while  each  theory  explains  more  or  less  satisfactorih'  one 
group  of  facts,  the  other  group  can  only  be  reconciled 
with  it  by  arguments  which  are  strained  and  unconvincing. 

It  would  be  remarkable  if  there  were  no  elaboration  of 
the  impulses  set  up  in  the  retina  by  light  stimuli  during 
their  long  and  complex  journey  fi-om  the  retina  to  the 
basal  centres,  and  from  there  to  the  visual  cortex.  Head  has 
shown  that  dissociation  and  rearrangement  of  cutaneous 
impulses  occur  in  transit  from  the  peripheral  end-organs 
through  the  spimil  cord  and  again  from  the  basal  centres 
to  the  cerebrum.  These  facts  have  been  elicited  with 
great  difficulty  in  the  domain  of  cutaneous  sensation  by 
careful  observations  of  changes  resulting  from  experi- 
mental and  pathological  lesions.  The  problem  is  even 
more  difficult  for  vision,  but  the  dissociation  of  the  higher 
epicritic  visual  sensations  from  the  protopathic  seems  to 
be  exemplified  in  total  colour-blindness  ;  and  it  is  possible 
that  groups  of  partial  colour-blindness  are  similar  examples 
of  dissociation  occurring  within  the  higher  epicritic  sensa- 
tions. It  appears  to  me  that  it  is  in  this  line  of  thought, 
which  we  owe  entirely  to  Head,  that  the  reconciliation  of 
the  phenomena  of  colour  vision  is  to  be  sought. 

I  ])ropose  next  to  discuss  some  featuresof  binocular  visit)n. 
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Ill  all  vertebrates  below  the  iDanimals  there  is  total 
decussation  of  the  optic  nerves.  Some  degree  of  bino- 
cular vision  is  rendered  possible  in  some  of  these  lower 
vertebrates  by  such  position  of  the  eyes  that  the  visual 
fields  overlap,  e.  g.  certain  fishes  (shai'k,  ray),  toad,  birds 
(gulls,  owls,  hawks,  vultures).  It  is  noteworthy  that  all 
these  animals  are  carnivorous  (Harris,  Brain,  vols,  xxvii, 
p.  107,  1904). 

Biologically,  therefore,  binocular  vision  may  be  regarded 
as  primarily  an  adaptation  in  the  interests  of  self-preserva- 
tion, specially  associated  with  the  pursuit  and  capture  of 
prey,  and  to  a  less  extent  in  the  interests  of  self-defence. 
Physiologically  its  function  is  the  attainment  of  better 
motor  adaptation,  progressively  improving  in  this  respect 
as  we  ascend  the  series  and  reach  the  primates,  and  more 
particularly  in  two  directions  :  (1)  In  the  development  of 
the  highest  foi-m  of  epicritic  vision,  with  macular  vision, 
and  perfect  binocular  fusion  and  stei'eoscopic  vision ; 
and  (2)  in  the  ever-increasing  complexity  of  functional 
association  with  other  exteroceptive  and  proprioceptive 
systems.  Anatomically  these  functions  are  subserved  by 
structural  changes,  increasing  number  and  complexity 
of  internuncial  association  paths,  important  changes  in 
cerebral  structure,  and  gradual  increase  of  the  direct 
fibres  in  the  optic  tracts.  The  cerebral  changes  are  "  the 
appearance  of  an  occipital  lobe,  a  line  of  Gennari  visible 
to  the  naked  eye,  a  deep  layer  of  pyramids  with  a  double 
layer  of  granules  in  the  visuo-sensory  striate  area.  But 
even  more  important  than  this  is  the  appearance  of  a 
definite  associational  zone  in  wliich  there  is  a  nuxch 
greater  depth. of  pyramid  cells,  the  third  layer  of  which 
is  characterised  by  very  large  pyramids  serving  as  higher 
complex  association  neurons  between  the  visual  cortex  and 
the  auditory  and  tactile  motor  areas "  (Mott,  "  Bowman 
Lecture,"  T.O.S.,  vol.  xxv,  ci,  1905). 

It  is  instructive  to  select  types  as  stages  of  this 
progressive  development  of  binocular  vision. 

(1)   The  chameleon,  in  which  the  independent  roaming  of 
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the  eyes  in  search  ot"  prey  is  siuldenly  replaced  by  accurate 
convergence  at  the  moment  ot"  striking. ''^  Althoug-h  a  true 
niacuhi  is  not  found  until  the  monkeys,  an  area  centralis  of 
greater  anatomical  differentiation  and  probably  more  dis- 
criminative function  is  found  in  many  lower  animals,  and 
among  them,  according  to  Hamon  y  Cajal,  the  chameleon. 

(2)  The  cat,  the  lowest  mammal  in  which  section  of 
the  optic  tract  causes  hemianopia  (Harris).  The  cat  is 
also  distinofuished  from  other  niannnals  of  its  (^wu  evolu- 
tionary  stage,  such  as  the  dog,  in  possessing  the  power  of 
convergence  of  the  eyes,  i.  e.  eye-movements  independent 
of  the  head  movements  (Harris).  It  seems  probable,  there- 
fore, that  the  cat  has  stereoscopic  vision,  and  that  this  is 
associated  with  the  prehension  of  prey  by  the  fore-limbs. 

(3)  The  monkey,  in  which  a  true  fovea  is  developed 
and  conjugate  eye  movements  are  of  great  range  and 
variety,  npward  movements  showing  a  decided  advance  as 
compared  with  lower  mammals.  These  movements  are 
associated  with  improved  stereoscopic  vision  and  adaptation 
to  arboreal  life. 

(4)  Man,  in  which  the  perfection  of  visual  sensations, 
conjugate  movements  and  stereoscopic  vision  is  reached. 
This  is  associated  Avith  the  erect  posture,  the  abandon- 
ment of  arboreal  life  (?  the  adoption  of  the  hunting  habit, 
c.f.  Carvell  Read,  The  Origin  of  Man,  1920),  and  a 
struggle  for  existence,  in  which  success  is  attained  by 
superiority  of  mental  capacity. 

As  already  stated,  Sherrington  has  shown  how  in  the 
higher  animals  the  projicient  senses  dominate  their 
activities.  In  the  lower  mammals  the  olfactory  sense 
dominates  ;  in  birds  the  visual.  In  some,  e.  g.  the  Car- 
nivora,  the  olfactory  dominates  the  pursuit  of  prey,  the 
visual  the  capture  of  prey.  In  others,  e.  g.  horse,  ox, 
rabbit,  deer,  olfactory  and  auditory  combine  as  sentinels 
of  danger.  In  man  vision  is  prepotent,  but  all  combine  in 
psychological  '•'  complication." 

•  This  is  denied  by  Hess  in  Winterstein's  Handh\ich  der  Venjleichenden 
Physiolorjie. 
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It  is  interesting  to  compare  the  crossed  relationship 
of  both  motor  and  sensory  appai'atus  in  vision  and  in 
otlier  reactions.  In  myxine  the  optic  nerves  pass  to  the 
optic  lobes  directly,  without  decussation.  In  animals  with 
total  decussation  the  right  side  of  the  brain  i*eceives 
visual  impressions  from  the  whole  of  the  left  retina, 
derived  from  the  environment  on  the  left  side  of  the  body. 
In  animals  with  semi-decussation  the  right  side  of  the 
bi'ain  also  receives  impressions  from  the  environment  on 
the  left  side  of  the  bod^',  but  they  are  derived  fi-om  the 
right  halves  of  both  i-etin^e. 

Sherrington  {lor.  cit.,  pp.  384—5)  has  shown  that  the 
peculiarities  of  cortical  representation  of  lateral  conjugate 
movements  of  the  eyes  can  be  explained  by  reference  to 
Hering's  cyclopean  eye.  Here  the  left  fi'ontal  area  is  the 
"centre"  for  conjugate  movements  of  the  eyes  to  the 
right,  i.  e.  it  sets  in  action  the  right  extei^nal  i-ectus  and 
the  left  internal  rectus,  and  reciprocally  inhibits  the  right 
internal  rectus  and  the  left  external  rectus.  If  the  eyes 
be  imagined  superposed  in  the  sagittal  plane,  then  the 
right  cortical  cent?i'e  dominates  the  muscles  on  the  left 
sides  of  the  superposed  globes.  The  ocular  musculature 
is  thus  brought  into  line  with  that  of  the  rest  of  the  body, 
in  that  the  cortical  representation  of  muscles  on  the  one 
side  of  the  body  is  found  in  the  opposite  side  of  the 
brain. 

If  the  same  device  is  apjilied  to  the  afferent  mechanism 
it  Avill  be  seen  that  the  right  halves  of  both  retinas  send  all 
their  impulses  to  the  right  occipital  lobe.  The  decussation 
is  thus  a  functional  one,  projicience  to  the  loft  being 
represented  in  the  right  cereliral  hemisphere. 

Of  the  innumerable  stimuli  which  shower  upon  the 
individunl  at  any  given  moment,  most  are  suppressed  or  at 
any  rate  contribute  only  their  quota  to  caMijesthesis. 
Onlv  those  of  interest  are  attended  to,  and  these  are 
synthesised  into  ]ierceptions  which  c:iiry  meaning,  and  thus 
crystallise  the  relative  biological  importance  of  the  ex]H'ri- 
ence   to    the   individual.       'J^hese   perceptions   occu})y   the 
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focus  of  the  field  of  consciousness.  The  other  stimuli 
arouse  impulses  which  are  either  completely  inhibited, 
since  they  would  otherwise  conflict  with  those  selected  and 
segregated,  or  else  they  contribute  only  a  vague  impres- 
sion in  the  pei-iphery  of  the  field  of  consciousness.  The 
fact  that  the  terminology  used  is  borrowed  from  visual 
phenomena — the  fixation  point  and  the  field  of  vision — 
shows  that  allied  processes  of  partial  or  complete  sup- 
pression are  familiar  facts  in  vision. 

In  the  panoramic  vision  of  lower  animals  it  is  probable 
that  there  wns  far  less  rivalry  between  the  different  jiarts 
of  each  visual  field.  'J^he  development  of  a  macula,  and 
particularly  the  connection  of  each  foveal  cone  with  a 
single  bipolar  cell,  must  have  tended  to  increase  discrimi- 
native capacity,  but  at  the  cost  of  raising  the  threshold  of 
response.  In  the  panoramic  eye  the  threshold  was  lower, 
and,  as  we  have  seen,  consciousness  of  movement  of 
objects  was  extremely  acute.  It  can  scarcely  be  doubted, 
however,  that  some  degree  of  suppression  was  associated 
with  the  awareness  of,  and  attention  to,  the  exciting 
moving  object.  Still  more  one  would  conjecture  that  at 
this  moment  the  whole  field  of  the  opposite  eye  was 
suppressed.  Thus  suppression  of  the  impressi(3ns  derived 
from  one  eye  must  have  occurred  very  early  in  the  ])hylo- 
genetic  scale. 

When  perfect  binocular  and  stereoscopic  vision  was 
evolved  the  eyes  were  so  placed  that  suppression  of  all 
the  impressions  of  one  eye  became  unnecessary.  The  two 
eyes  formed  a  unit,  which  for  functional  purposes  might 
be  regarded  as  a  single  sagitally  placed  cyclopean  eye, 
and  under  ordinary  conditions  of  vision  the  impressions 
derived  from  disparate  points  alone  required  suppression. 
How  far  this  sup))ression  is  com])]ete,  or  incomplete,  con- 
tributing subconsciously  to  visual  perceptions,  is  a  disputed 
point,  but  it  is  certain  that  it  is  relativel}'  complete. 

Sherrington's  beautiful  experiments  on  binocular  flicker 
{loc.  cit.,  Lecture  X;  Brit.  .Town,  of  Fsijcli.,  vol.  j,  p.  20, 
1904)  have  proved  conclusively  that  no  summation   of  the 
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impulses  derived  from  the  two  eyes  occurs.  If,  however, 
conflict  is  established  artificially  between  the  two  eyes,  as 
by  covering  one  with  a  red,  the  other  with  a  blue  glass, 
retinal  rivalry  occurs.  Under  these  circumstances,  though 
objects  may  momentarily  appear  purple,  they  are  more 
often  seen  to  alternate  between  red  and  blue,  i.  e.  the 
image  of  one  or  other  eye  is  temporarily  suppressed. 
Like  other  cases  of  psychological  suppression,  this  is  an 
example  of  the  unwitting  suppression  or  inhibition  of  the 
immediately  painful  or  unpleasant  conflicting  impression. 
From  the  biological  point  of  view  it  may  be  looked  upon 
as  an  example  of  regression,  or  what  Hughlings  Jackson 
called  "  devolution  " — in  this  case  a  return  to  the  suppres- 
sion associated  with  panoramic  vision.  It  must  be 
remembered  that  binocular  fusion  of  images  is  phylo- 
genetically  a  late  adaptation ;  reversion  to  an  ancestral 
type  is  therefore  relatively  easy. 

These  considerations  appear  to  me  to  throw  some 
light  upon  the  suppression  of  vision  in  one  eye  in  con- 
comitant squint.  The  suppression  of  alternating  squint  is 
a  glorified  form  of  retinal  rivalry.  In  ordinary  convergent 
squint  the  suppression  of  the  image  of  the  squinting  eye 
is  a  perfect  example  of  the  unwitting  suppression  of  the 
immediately  unpleasant  experience,  viz.  that  of  double 
vision.  Like  other  examples  of  suppi-ession  it  is  most 
liable  to  occur,  and  to  be  most  complete  if  acquired  in  the 
early  years  of  life.  The  attempt  to  suppress  the  false 
image  in  a  paralytic  squint  is  an  excellent  example  of 
what  Rivers  calls  repression,  i.e.  conscious  or  witting  sup- 
pression. Like  other  examples  of  repression  it  is  always 
unsuccessful  directly,  though  it  may  be  indirectly  more  or 
less  successful  if  associated  with  some  cause  of  unwitting 
suppression. 

If,  then,  the  suppression  of  the  image  of  the  concomi- 
tantly squinting  eye  is  of  the  same  nature  as  other 
examples  of  psychological  suppression,  does  the  suppressed 
image  persist  potentially  in  the  unconscious,  as  it  certainly 
does  in  many  other  cases  ?      If  it  does,  it  is  conceivable 
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tliat  it  niig-ht  hv  revived  by  hypnosis.  I  advance  the 
suggestion  with  diffidence,  because  I  do  not  for  a  monieut 
think  this  would  be  possible.  Apart  from  the  fact  that 
the  suppression  generally  occurs  very  early  in  life,  it  is 
probably  a  devolution  or  reversion  to  the  panoramic  stage 
of  vision.  Whether  it  is  the  suppression  of  individual 
experience  occurring  in  early  infancy,  or  of  racial  ex- 
perience belonging  to  a  very  early  phylogenetic  stage,  it 
is  improbable  that  the  experience  could  be  recalled  by 
hypnosis  or  any  other  means  at  present  known. 

The  absence  of  diplopia  in  paralytic  squints  of  con- 
genital or  very  early  infantile  origin  may  be  explained  in 
the  same  manner. 

Sherrington's  binocular  flicker  experiments  have  proved 
conclusively  that  there  is  no  fusion  or  interference  between 
the  impulses  derived  from  corresponding  i*etinal  points  at 
a  low  physiological  level.  If  there  were,  summation 
would  occur  and  Talbot's  law  would  hold  good.  That  no 
such  fusion  occurs  is  what  might  be  expected  in  a 
function  of  such  recent  phylogenetic  origin  as  stereoscopic 
binocular  vision.  As  Sherrington  states:  "During  binocular 
regard  of  an  objective  image  each  uniocular  mechanism 
develops  independently  a  sensual  image  of  considerable 
completeness.  The  singleness  of  the  binocular  perception 
results  from  union  of  these  elaborated  uniocular  sensations. 
The  singleness  is  therefore  the  product  of  a  synthesis  that 
works  with  already  elaborated  sensations  contempo- 
raneously proceeding."  "  Here  we  seem  to  have,  there- 
fore, contemporaneity  of  itself  sufficing  for  sensual 
synthesis,  without  necessarily  any  spatial  fusion  of  the 
neural  processes  or  mechanisms  involved,  i.  e.  without 
spatial  confluence  to  a  unit  apparatus." 

The  phenomena  of  vision  and  the  motor  responses 
associated  with  thetn  show  that  it  is  unsafe  to  draw  positive 
conclusions  as  to  sensory  syntheses  from  analogy  with  the 
neural  mechanisms  which  synthesize  reflex  movements. 
When  we  consider  that  the  primitive  motor  reaction  is  a 
reflex,  of  machine-like  fatality,  precise  and  well-defined  as 
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the  result  of  age-long  pei'fecting,  whereas  the  primitive 
sensation  is  a  vague,  diffuse  and  ill-defined  "  psycho- 
plasin/'  it  is  not  surprising  that  their  later  evolution 
should  present  contrasting  features.  The  latter,  by  a 
process  of  differentiation,  selective  segregation  and  re- 
integration becomes  highly  discriminative,  while  the 
former,  by  complex  processes  of  summation  and  inter- 
ference, loses  its  stability  and  fatal  inevitability  and 
attains  plasticity  under  the  control  of  higher  centres. 

In  conclusion  I  venture  to  express  the  hope  that  these 
scattered  remarks  may  help  the  cause  of  both  ophthalmo- 
logy and  of  psychology.  For  I  am  convinced,  on  the  one 
hand,  that  ophthalmology  cannot  afford  to  ignoi-e  psycho- 
logy ;  on  the  other,  that  the  only  sure  foundation  for  the 
science  of  psychology  is  biology  and  physiology.  To 
quote  yet  once  more  from  Sherrington  :  "  Physiology  and 
psychology,  instead  of  presenting  their  studies,  as  some 
now  recoinmend,  more  strictly  apart  one  from  another  than 
at  present,  will  find  it  serviceable  for  each  to  give  to  the 
results  achieved  by  the  other  even  closer  heed  than  has 
been  customai-y  hitherto." 

Sir  Robert  Armstkong-Jones,  C.B.E.: 

In  the  first  place  let  me  express  my  appreciation  of  the 
able  and  interesting  as  well  as  suggestive  paper  read  by 
Mr.  Parsons,  also  the  scientific  contribution  of  Dr. 
Spearman,  to  whom  I  am  personally  indebted  for  nmch  help 
in  regard  to  some  of  the  psychological  problems  connected 
with  the  phenomena  of  the  sense  of  vision.  I  am  much 
indebted  to  the  Ophthalmological  Society  for  the  recog- 
nition of  my  particular  speciality  in  this  discussion,  but  I 
fear  that  my  contribution  will  fall  far  short  of  the  scientific 
standard  set  before  the  conference  by  previous  speakers. 

I  must  apologize  for  the  shortness  of  my  contribution, 
but  I  would  like  to  connnence  by  stating  that  it  is  rare 
to  find  eye  diseases  to  be  the  starting  point  of  disorders  of 
tlie  nervous  system.  1  had  cai'eful  and  serial  examinations 
made   of   the  retina  in  hundreds  of  admissions  of  mental 
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cases  received  into  C'laybury/aiHl  no  constant  findings  were 
discovered  apart  from  insanity  associated  witli  tabes  or 
_Sfeneral  paralysis  ot*  the  insane  or  cerebral  tumours,  although 
functit)nal  disorders  of  sight  and  the  strain  of  mental 
effort  to  overcome  errors  in  refraction  not  infrequently 
caused  mental  symptoms.  In  one  case,  about  which  I 
wrote  to  Mr.  Ernest  Clarke  some  years  ago,  a  woman 
suffering  from  extreme  myopia,  different  in  degree  in  the 
two  eyes,  had  attempted  suicide  from  the  constant  head- 
aclie  suffered.  She  had  been  brought  into  the  asylum  in  an 
acute  state  of  melanciiolia,  and  recovered  completely  when 
tlie  refraction  was  i-elieved  by  proper  glasses.  On  the  other 
lumd  disease  of  the  nervous  system  may  cause  marked 
changes  in  the  sense  of  sight.  I  have  often  noted  marked 
h^'peraesthesia  of  the  retina  accompany  exhaustion,  and 
so  common  is  this  that  immense  relief  of  this  mental 
erethism  is  obtained  by  seclusion  in  a  dark  room,  and 
some  mental  patients  will  ask  to  go  into  the  padded  room 
(which  is  darkened  by  a  shutter)  for  the  relief  of  asthenopia 
and  hypei-iesthesia  after  exhaustion.  It  is  common 
knowledge  that  day-blindness  will  result  from  imperfect 
restitution,  and  a  dazzling  feeling  is  often  experienced 
after  impaired  nutrition,  which  means  that  excessive 
photo-chemical  decom])Osition  has  occurred  without 
corresponding  restitution,  but  which  is  restored  by  rest 
and  darkness. 

It  is  well  known  that  many  of  the  psychoses  follow  toxic 
causes ;  and  alcohol,  cannabis  indica,  santonin,  tobacco 
and  the  auto-toxicmic  states,  the  poison  of  fevers,  all  give 
rise  to  visual  rather  than  to  any  other  sensory  hallucinations. 
The  poison  of  syphilis  more  often  affects  the  sense  of 
sight  rather  than  that  of  hearing,  probably  being  analogous 
in  the  ciliary  ganglion  (with  its  motor,  sensory  and  sympa- 
thetic fibres)  to  affection  of  the  neui'ons  in  the  posterior 
.spinal  nerve  root  ganglia  in  tabes  and  of  the  cortical 
neurons  in  general  })aralysis  of  the  insane.  In  the  ciliary 
ganglion  the  motor  or  short  i-oot  is  derived  from  a  branch 
of  the  motor  oculi    (which  passes  to  the  inferior  oblique), 
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the  sensory  from  the  naso-ciliary  nerve  after  its  passage 
into  the  external  rectus  (long  root),  and  the  sympathetic 
from  the  carotid  plexus,  passing  thence  into  the  ciliary 
muscle,  the  sphincter  and  dilator  of  the  pupil,  and  also 
into  the  choroid,  iris  and  ciliar}'  body — with  the  results 
so  well  known  in  the  Argyll-Robertson  phenomenon. 

In  dealing  with  the  psychology  of  the  sense  of  vision 
the  mental  aspect  of  feeling  tone  is  most  important — what 
has  been  described  as  the  hedonic  tone.  As  we  know,  in 
every  sensation  there  is  an  attitude  of  the  subject  in  the 
presence  of  an  object,  each  sensation  having  its  own  state 
of  feeling-tone.  Crude  colours — an  ugly  dress — give  pain, 
just  as  discordant  sounds  do,  and  we  shrink  from  the 
painful  and  try  to  avert  it,  just  as  w^e  seek  to  continue 
the  pleasurable. 

In  vision  w^e  tend  to  dwell  upon  a  pleasurable  land- 
scape with  its  mountain,  river  and  sea  elements  :  we 
remember  it  and  wish  to  re-visit  it.  The  wall-paper  of  a 
room  or  the  colour  of  a  motor  car  attracts  us,  and  a  state 
of  mind  is  produced  in  which  the  cognition  of  the 
beautiful,  the  feeling  of  the  emotion  kindled  and  the 
conative  tendency  of  activity  come  into  force.  All  states 
of  pleasure  are  not  associated  with  any  one  sense  :  one 
form  of  pleasure  may  be  in  the  search  for  truth,  /.  c.  in 
intellectual  exercise ;  another  may  be  in  seeking  the 
good,  which  is  moral  pleasure,  and  generally  harmon}'  is 
pleasant,  whilst  discord  is  the  reverse;  an  ill-expi*essed  verse 
jars  and  gives  pain,  whilst  rhythmic  sounds  such  as  poetry 
and  rhythmic  movements  such  as  dancing — which  is  a 
unity  between  movement  and  sound — give  a  pleasurable 
feeling-tone,  just  as  a  dragging  walk  or  a  halting  gait 
gives  pain.  The  same  with  ideas,  for  as  thinking  is  a 
means  to  an  end,  ideas  that  are  relevant  are  a  pleasure, 
whilst  ideas  that  refuse  to  fit  into  the  conceptual  system 
conflict  and  give  ]iain,  so  that  confused  thought  is  a 
hindrance  and  a  dissatisfaction.  Conscious  activity 
normally  exercised  is  a  pleasure,  whilst  l)affled  attention 
and    iiuide<]uate    efforts    give    ])iun.   and,  as   l^aiii    stated^ 
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pleasurable  sensations  tend  to  increase   the  vital  activity, 
whilst  painful  ones  do  the  reverse. 

In  the  sensation  of  sight  we  have  a  sense  which  is  not 
intercommunicative  like  hearing,  and  therefore  vision  is 
secondary  to  hearing  in  importance.  All  the  traditions  of 
the  past  have  been  handed  down  by  intercommunication, 
i.e.  by  hearing  often  ti'anslated  into  script,  so  that  hearing- 
is  the  most  highly  evolutionised  of  all  the  senses,  the  most 
highly  developed  and  therefore  the  least  organised  and 
the  most  easily  distui-bed,  and  is  the  one  most  often 
affected  in  the  confirmed  psychoses.  Moreover,  as  com- 
pared with  sight,  it  embraces  more  octaves  and  has  more 
vulnerable  points  for  attack  by  disease. 

The  mode  of  appreciating  sensation  through  sight  is 
by  ligld,  colour,  form,  and  lustre,  i.  e.  it  is  partly  ojftical 
and  -partly  muscidar.  As  we  look  at  colour  we  converge, 
and  a  sensation  of  sight  is  i-arely  without  the  feeling  of 
convergence  and  the  sense  of  colour,  so  that  the  muscular 
element  entei'S  into  the  conception  of  something  seen. 

In  my  experience  there  were  far  fewer  blind  than  deaf 
insane  persons  and  they  were  always  more  cheerful  and 
more  amenable  to  discipline.  They  were  rarely  hostile 
to  their  environment  and  were  without  the  suspicion  so 
often  characteristic  of  the  deaf  person. 

The  rods  and  cones  are  the  receptors  for  sight.  The 
cones  in  the  yellow  spot  give  the  area  of  clearest  vision, 
the  rods  are  outside;  both  are  present  intermedially,  and 
their  functions  were  seen  in  some  of  the  mental  cases. 
The  co7ies  are  specialised  for  colour,  whereas  the  rods 
represent  the  primitive  sight,  sensitive  to  dim  light,  and 
in  daylight  sight  is  excited  through  the  cones,  the  I'ods 
being  exhausted  in  bright  light  and  taking  time  to  recover. 
Some  of  the  psychasthenic  cases  often  refused  to  go  out 
to  chapel  and  to  entertainments  at  night  because  they 
could  not  see,  they  said,  which  was  in  accordance  with  the 
physiological  fact  that  on  going  out  into  the  dark  or  into 
twilight  the  rods,  which  were  exhausted,  could  not  see 
light,  and  the  cones  only  gave  colour.      The  rods  give  no 
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colour  information,  and  in  tu-ilight  (when  there  is  not 
enough  light  to  stimulate  the  cones  that  give  colour  sensa- 
tion) the  warm  tones  fade,  cold  blues  and  greys  remain, 
and  the  scarlet  poppies  appear  black  ;  only  the  lights 
of  low  intensity  remain,  such  as  yellow,  green  and  blue. 

The  birds  that  do  not  see  at  night  have  no  rods,  and 
the  dim  light  is  not  enough  to  stimulate  tlie  cones.  It  is 
thus  that  pheasants  are  so  easily  stolen  ;  they  do  not  see 
their  captors,  and  only  move  when  they  are  touched — too 
late  to  escape. 

Colour  has  been  used  therapeutically  for  the  relief  of  psy- 
chasthenia  and  .some  mental  disorders  and  colour  has  always 
symbolically  represented  the  emotions — jealousy  =  green, 
red  =  anger,  dimness  =  religious  light  of  a  cathedral.  The 
poets  draped  melancholy  in  violet  garments  and  the  church 
drapes  the  sacred  symbols  in  violet  at  the  appropriate  seasons. 
The  violet  light  is  said  to  calm  the  nerves  of  the  excited. 
In  1896  Claybury  established  a  series  of  decorated  rooms 
in  colour;  the  window's  were  glazed  with  red  glass  in  one 
and  in  another  with  blue,  with  the  object  of  raising  the 
spirits  of  the  depressed  in  the  red  rooms  and  calming  the 
morbidly  excited  in  the  violet  ones.  The  failures  were 
more  numerous  than  the  successes  and  the  neutral  list 
was  a  long  one,  but  it  is  always  very  difficult  to  appraise 
moral  factors,  and  suggestion  plays  a  great  part  in  nervous 
diseases.  At  the  Maudsley  Hospital  the  attempt  was  made 
to  influence  some  cuses  of  mental  and  nervous  disorders  by 
the  help  of  colours,  mainly  yellow,blue  and  green,  the  former 
as  a  stimulant  and  the  latter  as  a  sedative,  and  the  matron 
reported  less  "  crime,"  /.  e.  minor  delinquencies  in  the  blue 
and  erreen  rooms  than  in  the  others  whei'e  no  colour  was 
used. 

])v.   8.  A.  KiNNJEK  Wilson  : 

I'.^ycJiologicitl   jiecuUarities   in    certain    visual    auras    in 
epilepsy. 

In  tlie  course  of  out-]iiitient  work  at  the  National 
llosjiital   1   have  met   with   a    vei-y   hu'ge  number  of   cases 
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of  idiopatliic  epilepsy,  amon<^-  which  is  a  definite  g-roup 
distinguished  by  a  mental  state  which  presents  curious 
psychological  characteristics  of  its  own.  To  this  group 
attention  was  directed  by  Hughlings  Jackson  on  a  number 
of  occasions.  The  aura  he  described  as  associated  with  a 
"  dreamy  state/^  a  "  vohiminous  mental  state/'  a  "  feeling 
of  having  been  there  before,"  "  double  consciousness/'  a 
"feeling  of  being  somewhere  else,"  "reminiscence," 
a  "  feeling  of  unreality."  Sometimes  the  feeling  is  so 
peculiar  and  so  rapid  that  the  patient  cannot  really  find 
words  for  it  ;  it  has  been  described  as  a  "  return  to 
youth,"  "  the  recurrence  of  an  old  dream,"  "  a  loss  of 
the  perception  of  external  objects  or  of  one's  own 
corporeality." 

To  those  who  are  unfamiliar  with  the  facts  all  this 
ma}'  appear  elusive  if  not  actually  intangible  ;  neverthe- 
less when  the  phenomena  occui-  in  an  ordinary  well- 
developed  form  tliey  are  so  striking  and  so  definite  as  at 
once  to  arrest  attention. 

No  attempt  has  as  yet  been  made  to  classify  these 
"  voluminous  mental  states,"  and  yet  among  them  are  to 
be  found  two  distinct  types,  as  I  consider,  which  may  be 
of  some  interest  to  the  ophthalmologist. 

I'hese  are  what  I  think  may  be  called  (1)  the  "  deja 
vu  "  or  "  familiarity  "  type>  and  its  reverse,  the  "  strange- 
ness," "  unfamiliarity  "  or  "  unreality  "  type,  and  (2)  the 
"visual  memory"  type.  It  must  be  clearly  understood 
that  these  are  to  be  distinguished  altogether  from  the 
group  of  special  sense  aurje,  the  hallucinatory  type,  which 
were  admirably  described  by  the  late  Sir  William  Gowers 
in  a  Bowman  lecture.  Associated  with  them,  it  is  true,  are 
subjective  or  hallucinatory  phenomena  in  the  sensory 
sphere  of  taste  and  smell,  the  whole  constituting  what  is 
known  as  the  uncinate  variety  of  epilepsy  ;  but  for  the 
])urpose  of  this  brief  communication  these  latter  pheno- 
mena may  he  left  on  one  side,  and  attention  concentrated 
on  the  peculiarities  of  the  aura  and  the  mental  state  as 
far  as  its  visual  aspect  is  concerned. 
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One  or  two  illustrations  will  serve  to  make  clear  tlie 
kind  of   case  that  we  are  considering. 

Type  I  :    (a)   The  "  deja  vu  "  or  "  familiarity  "  type  : 

Case  1. — A\'.  J — ,  male,  a3t.  38  years.  Idiopathic 
epileptic.  Has  the  following  aura  to  his  fits  :  "  It  seems 
to  take  me  to  a  set  of  circumstances  in  which  I  have 
found  myself  before,  or  to  a  place  where  I  have  been 
before.  I  feel  that  I  see  things  happening  as  they  have 
happened  before,  or  that  people  are  coming  together  as 
before.  I  never  can  identify  it,  how^ever.  At  the  same 
time  I  know  where  I  actually  am."  Immediately  after 
he  loses  consciousness. 

Case  2. — E.  B — ,  female,  a^t.  23  years,  has  suffered  from 
fits  since  the  age  of  fifteen.  Aura  :  "I  feel  as  if  I  were 
in  a  dream,  or  half  asleep,  though  I  know  exactly  where 
I  am  and  what  is  around  me.  I  always  feel  as  if  I  had 
been  having  a  convei'sation  Avith  some  one  and  they  with 
me  ;  the  voices  are  familiar,  but  I  never  can  quite 
remember  Avhose  they  are  or  Avhat  they  have  been  saying. 
I  once  went  to  Kew  Gardens.  I  had  never  been  there 
before.  One  of  the  attacks  was  coming  on  just  as  I 
went  in.  I  felt  at  once  that  I  had  been  there  before ;  it 
was  quite  familiar.  It  made  me  feel  quite  miserable,  and 
tears  came  into  my  eyes." 

(6)    The  '•  unfamiliai'ity  "  or  "  unreality  ^'  tj'pe  : 

Case  3. — E.  N — ,  female,  jet.  32  years,  has  a  wretched 
family  history  of  epilepsy.  She  describes  the  aura  of  her 
attacks  as  follows:  "I  am  feeling  well  and  happy.  All  of  a 
sudden  everything  round  me  seems  strange  and  different. 
I  think  it  funny  I  should  feel  like  that,  because  I  know 
I  am  so  Avell.  I've  been  at  the  table  talking  to  people 
and  I've  said  to  myself,  I  know  you,  and  you,  and  you, 
and  at  the  same  time  they  have  been  unreal  and  different. 
They  have  never  noticed  ain-thing  and  yet  the  feeling 
has  been  there.  Then  I  suddenly  feel  something  dreadful 
is  going  to  happen." 

Types  (a)  and  [h)  are  more  or  less  combined  in  the 
followinsf  case  : 
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Cask  4. — E.  C — ,  female,  <et.  23  years,  luis  suffered 
from  fits  for  tliree  years.  The  aura  is  thus  particularised  : 
"  I  feel  I  am  a  different  person  from  my  own  self,  and 
that  I  am  in  a  different  place  from  the  one  in  which  I 
actually  am.  In  tlie  attacks  I  know  exactly  where  I  am, 
nevertheless.  The  feeling-  is  so  confusing.  In  'them  I 
have  the  feeling-  that  the  thing-  I  am  doing  I  have  done 
before.^'  Again  :  "  At  mid-day  I  was  standing  talking 
to  my  mother  and  sister.  Suddenly  something  that  my 
mother  said  kept  echoing  in  my  brain  and  I  felt  she  was 
saying  something  she  had  said  before,  and  everything 
looked  the  same  as  it  had  been  before  at  some  previous 
time."  Again :  "  I  was  writing  out  cheques  in  the 
laundry  office  ;  then  came  a  most  peculiar  feeling  of  great 
familiarity  with  what  I  was  doing  ;  a  feeling  of  intensified 
familiarity  ;  a  feeling  it  had  all  happened  before."  The 
patient  also  said  :  ''  When  I  say  that  in  the  attack  the 
things  around  me  are  different,  not  real,  I  mean  I  see 
them  perfectly  well,  but  they  feel  different,  and  feel  as  I 
imagine  they  might  feel  when  being  looked  at  by  another 
person.  I  feel  as  if  they  were  giving  me  the  impression 
they  might  give  to  someone  else."  Once  more  :  "  I  feel 
I  have  had  a  previous  existence,  and  that  in  these  sensa- 
tions I  ste])  out  of  myself  into  the  other  existence.  The 
things  round  me  do  not  seem  real ;  I  feel  that  I  do  not 
belong"  to  the  room.  I  feel  as  if  my  brain  were  leaving 
my  body  for  the  moment.  At  one  time  I  used  rather  to 
welcome  it  as  a  not  unpleasant  feeling." 

II  :   The  "  visual  memory  "  type  : 

Case  5. — T.  G — ,  male,  ast.  54  years,  has  suffered  from 
fits  for  seven  years.  The  state  is  thus  described  :  "  I  seem 
to  wander  back  many  years  of  my  life  to  things  that 
liappened  when  I  was  an  absolute  child.  Trifling  things, 
childish  things,  come  back  to  me,  and  I  wonder  how  it  is 
I  could  remember  them.  Sometimes  I  am  back  many 
years  to  some  event  in  my  life  when  I  should  have  done 
so-and-so,  and  I  didn't.  It  is  like  a  vision.  It  seems  as 
if  I    had  gone    i-ight   back  and  become  part  of  the  scene 
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again;  I  am  tiwake,  and  yet  I  seem  to  be  dreaming  old 
things  over  again." 

Case  6. — C.  W — ,  female,  fet.  35  years,  has  a  misei'able 
family  history  of  epilepsy  and  insanity.  Her  aura  is  as 
follows  :  "  I  go  into  a  carious  state  in  wliicli  I  suddenly 
remember  all  sorts  of  things  that  happened  when  1  was  a 
child.  They  are  stupid,  old-fashioned  things  of  my  child- 
hood. They  are  things  that  I  have  done  in  days  gone 
by,  in  other  places.  I  see  round  me  things  and  places 
that  I  used  to  know.  I  remember  silly  things  like 
swinging,  playing  with  toys  with  other  girls,  and  then  I 
go  off." 

However  elaborate  the  dreamy  state,  however  complex 
its  visuo-psychic  phenomena,  we  must  bear  in  mind  the 
fact  that  in  combination  with  the  taste  and  smell  hallucina- 
tions (in  this  place  left  out  of  account)  it  bears  a  most 
definite  relation  to  typical  generalised  epileptic  seizures; 
it  occurs  as  a  part  of  an  epileptic  attack.  It  is  an  index 
of  the  commencement  of  a  cerebral  disturbance  which 
ends  by  crude  convulsions,  and  is  as  deserving  of  investi- 
gation as  is  an  aura  of   tingling  in  the  great  toe. 

I.  We  may  take  together  the  "  familiarity "  and 
"  unfamiliarity '"  or  "unreality"  varieties,  since  one  is  as 
it  were  the  reverse  of   the  other. 

The  phenomenon  of  "  deja  vu  "  (paramnesia,  "  fausse 
reconnaissance")  is  of  common  occurrence  in  normal  indi- 
viduals, as  we  all  know.  It  is  the  feeling  (not  so  nmch 
a  "  feeling  "  as  a  "  judgment  ")  of  the  particular  set  of 
circumstances  in  which  one  finds  oneself  at  the  moment 
having  occurred  bef(>re  or  having  been  experienced 
before,  and  is  capable  of  a  number  of  widely  differing 
explanations. 

a.  (1)  The  reminiscence  may  be  a  genuine  one  of 
waking  life.  Actual  past  events,  dimly  remembered, 
their  details  forgotten  or  oidy  partially  recovered,  may 
induce  tlie  belief  that  the  new  state  is  a  repetition,  and 
this  ex])lanati<)n  is  in  my  view  sufficient  for  a  large 
number   of    simple    cases.      A    friend   of    mine    I'emai'ked 


I'SYCHOI.OGY    01'    VISION    IX    HKALTH    AND    DISEASK.        121 

spontaneously  that  sho  most  frequently  experiences  the 
sensation  of  "  deja  vu  "  when  Avandering*  through  a 
ruined  castle  where  she  has  never  really  been  before. 
Now  one  ruined  castle,  with  its  broken  staircases,  its 
silent  courtyard,  its  vaults,  its  dungeons,  is  certainly  just 
like  any  other,  so  that  the  pai-amnesia  in  such  instances 
has  its  basis  in  ill-remembered   actual  previous  states. 

(2)  The  previous  events  on  which  the  pseudo-memory 
is  based  may  be  genuine,  but  unknown  to  the  individual, 
i.  e.  they  may  be  buried  in  his  unconscious  mind,  as  in  a 
case  reported  by  Abercrombie. 

(3)  The  previous  event  may  be  not  a  genuine  experience 
of  the  Avaking  life,  but  a  figment  of  the  Avaking  imagina- 
tion. The  "  deja  vu "  phenomenon  may  ai'ise  from  the 
products  of  mental  activity  Ave  call  day-di^eams,  fantasies, 
reveries.  1  have  found  an  admirable  example  of  this 
explanation  in  Knight's  book,  Where  Three  Emiyires  Meet. 
Freud  has  alluded  to  the  matter  in  his  most  popular  book, 
and  selects  the  unconscious  fantasy  explanation,  to  the 
exclusion  of  all  others :  "  Something  is  really  touched 
that  Ave  haA-e  already  experienced,  only  Ave  cannot  con- 
sciously recall  the  latter  because  it  neA^er  Avas  conscious.'^ 
He  Avorks  the  unconscious  fantasy  round  to  a  repressed 
Avish,  but  the  illustration  he  gives  is  distinctly  unconvincing. 

(4)  The  reminiscence  may  have  its  origin  in  dream- 
consciousness.  Under  certain  conditions  the  difficulty  of 
differentiating  Avhat  has  been  really  experienced  from  what 
has  merely  been  dreamed  is  considerable. 

(5)  Both  Sully  and  F.  W.  H.  Myers  linger  over  the 
possibility,  and  scarcely  conceal  their  fascination  by  it,  of 
the  hereditary  transmission  of  psychical  phenomena — the 
instantaneous  emotions  of  the  mother  imprinting  them- 
selves as  memories  on  the  foetal  cortex.  "  If  it  Avere 
found  that  a  child  that  Avas  descended  from  a  line  of 
seafaring:  ancestors,  and  that  had  never  itself  seen  or 
heard  of  the  dark-gleaming  sea,  manifested  a  feeling  of 
recognition  Avhen  first  beholding  it,  Ave  might  be  pretty 
sure  that  such   a   thing  as   recollection  of  prenatal  events 
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does  take  place."  Freud's  Traniiideiitnng,  too,  contains 
several  instances  of  dreams  which  he  chooses  to  interpret 
as  based  on  unconscious  antenatal  impressions.  Shadowy 
recollections  will  not,  however,  be  made  clearer  by  equally 
shad(jwy  speculations. 

B.  In  the  second  place,  however,  the  reminiscence  may 
be  pui'ely  illusory,  in  the  sense  that  no  previous  conscious 
or  unconscious  experience  may  underlie  it ;  it  may  result 
from  a  disorder  of  perception  or  recognition  processes. 
Freud  dismisses  such  explanation  without  comment,  yet  his 
own  view  does  not  serve  for  such  chronic  cases  of  the 
condition  as  have  been  described  by  Pick,  Coriat  and 
others  under  the  heading  of  "  redujDlicative  paramnesia." 
Coriat's  cases  included  chronic  alcoholism,  general  paralysis 
and  senile  dementia.  I  have  seen  two  excellent  examples 
of  retiuplicative  paramnesia  in  epileptic  confusional  states 
and  in  general  pai'alysis.  In  this  state,  whatever  the 
patient  does,  wherever  he  is,  whomsoever  he  meets,  he  has 
a  constant  feeling  that  he  has  received  the  same  impressions 
before,  has  done  or  said,  or  seen,  the  same  thing  before. 
To  explain  each  and  every  perpetually  recurring  instance 
in  these  cases  as  being  due  to  an  unconscious  fantasy  seems 
to  me  an  impossiblity. 

c.  Leaving  aside,  without  more  than  mentioning,  the 
psychological  solutions  offered  by  Lewes,  Lalande,  Ribot 
and  others,  I  may  simply  say  that  the  view  which 
commends  itself  to  iny  mind  takes  cognisance  of  the 
occasional  occurrence  of  a  separate  "familiarity-quality" 
or  "  recognition-feeling  "  (Bekanntheitsqualitjit,  Bekannt- 
heitsgefiihl)  as  a  psychical  phenomenon  attending  percep- 
tion. This  "  familiarity-([uality "  transforms  perception 
into  recognition  erroneously.  Now  in  the  cases  of  epilepsy 
here  referred  to  we  have  seen  that  the  phenomenon  of 
"deja  vu"  is  of  not  infrequent  occurrence  in  the  first  stage 
of  an  attack  ;  and  the  suggested  explanation  is  that  the 
"  familiarity-quality  "  is,  as  it  were,  added  to  the  perception 
of  some  object  or  scene  oi-  event — hence  the  feeling  of 
"  deja    vu."      On  the  other  hand,  it  may  at  the  same  time 
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be  removed  from  the  recogiiitioji  of  the  familiar  objects 
aroiuulj  so  that  the  patient's  environment  at  once  appears 
unreal,  strange,  different,  "  funny."  Fi-om  the  ])atients 
themselves  one  has  been  able  to  gather  that  before  con- 
sciousness is  lost  the  suiferei'  often  finds  himself  in  a 
curious  "  double  "  mental  state  ;  he  knows  whei-e  he  is,  and 
at  tlie  same  time  he  feels  as  if  lie  were  somewhere  else  ; 
the  familiar  objects  round  liim  become  unfamiliar,  while  the 
unfamiliar  scene  in  which  he  seems  to  be  becomes  familiar. 

AVhen  wluit  occurs  in  normal  individuals  is  also 
encountered  in  the  early  stage  of  epileptic  seizures  Ave 
might  suppose,  with  Hughlings  Jackson,  that  the  elaborate 
inental  state  is  arising  during  the  activity  of  centres  which 
are  healthy  exce])t  for  loss  of  control.  The  suggestion  is 
that  the  phenomenon  is  a  form  of  release-phenomenon, 
whether  it  takes  place  in  normal  or  abnormal  persons.  In 
Jackson's  words,  "  the  state  is  not  the  result  of  epileptic 
discharge  of  the  highest  centres,  but  is  owing  to  ovei'- 
activity  of  the  next  lower  centres,  as  yet  untouched  by 
the  discharge.'^  If  this  were  the  whole  explanation,  it 
seems  to  me  we  should  expect  the  phenomenon  in  practically 
■every  example  of  epilepsy, Avhich  is  far  from  being  the  case. 
The  peculiar  fact  of  the  added  element  of  familiarity  is 
not  accounted  for  simply  by  release  (or,  if  it  is,  we  must 
•emphasise  its  special  likelihood  to  occur  in  cases  Avhere 
we  believe  the  discharges  stai't  in  the  temporal  lobes). 
Janet  considers  the  phenomenon  of  "  dej;i  vu,"  in  its 
reverse  form  of  unreality  or  strangeness,  to  be  due  to  a 
diminution  of  psychological  tension ;  when  the  mind  is 
accustomed  to  a  certain  maxinnim  of  consciousness,  that 
maximum  constitutes  reality  for  the  individual,  and  when 
it  is  not  attained  the  mind  no  longer  has  a  feeling  of  the 
present  and  of  reality.  If  this  be  accepted,  then  "  deja 
vu  "  is  an  over-reality  feeling,  and  again  requires  further 
explanation  than  can  be  given  on  the  ground  that  it  is  a 
mere  "  release." 

II.  As  for  the  second  type  of  aura  specified  above,  viz, 
the    "  visual-memory "    variety,   its   occurrence    has    been 
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noted  ill  pathological  conditions  other  than  epilepsy.  Most 
people  ai*e  aware  that  there  are  on  record  well-authenticated 
instances  of  unconsciousness  from  drowning,  death  all  but 
supervening,  in  which  the  individual  concerned,  so  far 
from  suffering  agonies,  has  in  a  few  seconds  of  time  lived 
over  again  events  of  his  past  life  as  one  panoramic  picture 
succeeds  another.  It  is  not  so  well  known,  however,  that 
the  same  curious  experience  has  been  remarked  in  cases- 
of  hanging,  a  striking  example  being  recorded  by  Forbes 
Winslow.  A  personal  friend  of  my  own  has  told  me  how 
he,  too,  during  the  half-minute  of  unconsciousness  that 
supervened  on  his  choking  over  a  piece  of  meat  lodging 
in  his  throat,  saw^  before  him  an  astonishing  series  of 
childhood  scenes  —  the  furniture  of  his  nursery,  its  wall- 
paper and  carpet,  his  nurse's  face,  etc. — and  how  surprised 
he  afterwards  was  to  think  that  all  these  early  visual 
memories  could  thus  rise  again  in  tlie  clearest  of  outlines. 

In  the  early  days  of  the  war  a  letter  by  an  officer 
describing  a  retreat  under  fire  was  published  in  the  columns 
of  the  Times,  from  which  I  take  the  following  excerpt : 

"We  lay  there  in  the  potato  crop  like  partridges.  I 
think  we  were  all  too  petrified  to  move.  We  lay  under  that 
shell-fire  for  three  hours,  and  I  think  that  none  of  us  will 
ever  forget  the  feeling  of  thinking  that  the  next  moment 
we  might  be  dead.  I  kept  Avondering  what  it  was  going  to 
feel  like  to  be  dead,  and  all  sorts  of  little  things  that  I 
had  done  and  places  I  had  been  to  years  ago  and  liad 
quite  forgotten  kept  passing  through  my  mind.  I  have 
often  heard  of  this  happening  to  a  drowning  man,  but 
have  never  experienced  it  before  and  don't  want  to  again  ! 
My  brain  seemed  extraordinarily  cool  and  col- 
lected, but  I  looked  at  my  hands  and  saw  them  moving 
and  twisting  in  an  extraordinary  way,  as  if  they  didn't 
belong  to  me,"  etc. 

Here,  then,  is  the  definite  I'esuscitation  of  an  ap]iarently 
unending  series  of  mental  pictures  back  to  infancy, 
released  during  partial  asphyxiation  from  drowning, 
hanging,  or   choking,  or   in   a   state    of    cxtrenu'    I'luotion 
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sutiiciently  intense  to  overwhelm  cortical  conti-ol,  and  we 
have  seen  precisely  the  same  phenomenon  arise  as  part  of 
an  epileptic  hf. 

It  seems  a  legitimate  deduction  that  the  complex 
"memory  "  aura,  more  definitely  than  the  "familiarity'' 
one,  is  a  release-phenoujenon,  that  abeyance  of  normal 
consciousness  allows  formerly  organised  mental  states  to 
rise  into  a  secondary  consciousjiess,  hence  the  so-called 
"  double  consciousness  "  of  whicli  the  patients  themselves 
not  infrequently  make  note,  and  which,  as  already 
mentioned,  may  in  another  form  take  the  shape  of 
"  being  "  in  one  place  and  "  feeling  "  in  another.  The 
neurologist  is  well  aware  that  organic  lesions  of  the 
temporo-sphenoidal  lobe,  in  particular  of  the  uncinate 
region,  are  calculated  to  give  rise  to  the  special  com- 
bination of  crude  hallucinations  of  taste  or  smell,  and  the 
"  dreamy  state,"  one  of  the  features  of  which  may  be  the 
"  memoi-y  ".  aura.  It  is  suggested  that  the  physiological 
basis  of  the  latter  phenomenon  is  a  stimulation  of  the 
visuo-psychic  areas  from  the  temporal  lobe  by  means  of 
the  important  association  path  known  as  tlie  inferior 
longitudinal  fasciculus,  which  joins  temporal  and  occipito- 
parietal regions.  In  normal  health  it  is  a  common 
experience  that  a  scent  or  odour  arouses  a  visual  picture 
or  a  series  of  pictures,  often  dating  back  years  in  the 
individual's  life,  and  it  can  be,  in  my  view,  no  mere 
coincidence  that  the  elaborate  psychical  states  of  which 
the  merest  sketch  has  here  been  given  should  be  so 
frequently  associated,  as  a  clinical  fact,  with  hallucinations 
of  an  olfactory  or  gustatory  order.  Yet  I  should  not 
wish  to  be  taken  as  attempting  to  "  localise  "  the  physio- 
logical substratum  of  the  "  deja  vu  "  phenomenon  in  the 
vast  largely  uncharted  cortex  of  the  temporal  lobes  ;  at 
the  most  one  may  say  that  when  in  idiopathic  epilepsy 
the  discharges  involve  the  neural  elements  of  the  temporo- 
sphenoidal  lobes  a  peculiar  mental  state  is-  particularly 
apt  to  develop  ;  it  may  take,  inter  alia,  either  the 
"  faniiliarity-unfaniiliarity "  form,  or  the  "visual  memory" 
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form  :  the  latter  results  from  excitation  spreading  to 
physiologically  related  centres,  while  the  former  has  a 
special  psychological  quality  of  its  own,  not  to  be  localised 
on  the  physiological  level. 

Mr.  A.  S.  Pehcival: 

AVhen  the  mind  refers  its  sensations  to  an  external 
object  as  their  cause,  certain  physical  stimuli  reach  sense- 
organs,  set  up  neural  changes,  which  are  accompanied  by 
psychological  changes,  i.  e.  by  sensation  and  by  perception. 

It  is  well  to  realise  first  that  a  sensory  impulse  may 
not  affect  consciousness,  and  yet  a  co-ordinated  movement 
in  response  to  that  stimulus  may  result.  AMien  reading 
I  may  knock  my  knee  against  the  table-leg,  and  at  once 
rub  my  knee  with  one  hand,  although  if  I  am  sufficiently 
interested  in  what  I  am  reading  I  may  be  entirely 
unconscious  of  any  pain  in  my  knee  or  of  my  rubbing  it. 
We  are  all  familiar  with  various  kinds  of  reflex  actions, 
that  learning  to  ride  a  bicycle  or  to  drive  a  motor-car  is 
mainly  forming  or  gi'owing  a  direct  commissural  tract 
between  a  receptive  centre  and  the  approj^riate  motor 
centre — at  least  that  is,  I  believe,  what  physiologists  teach 
us.  A  banking-clerk  does  not  think  in  order  to  add ; 
indeed,  mathematicians  think  strenuously  before  attacking 
a  problem,  but  when  they  have  decided  on  the  shortest 
and  simplest  way  they  arrive  at  their  result  by  a  sort  of 
reflex  act  of  computation,  and  the  less  they  think  the  less 
likely  are  they  to  make  mistakes. 

Again,  one  may  imagine  that  one  sees  a  table  or  a 
person  at  will — the  physico-psychical  apparatus  seems  to  be 
a  perfect  or  reversible  engine — and  I  am  inclined  to  think 
that  most  probably  Avhen  one  imagines  a  blackboard  the 
mind  excites  a  sensory  impression  in  the  higher  visual 
centres,  which  passes  down  the  usual  path  associated  with 
such  impi'essions,  and  eventually  excites  the  corresponding 
parts  of  botli  retina?.  The  retina  is  only  an  outlying 
vesicle  of  the  biain,  and  the  optic    nerve  is   a  commissure 
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which  presumably  can  carry  impulses  eitlier  way ;  at 
any  rate,  this  makes  the  fact  that  an  optic  nerve  can 
degenerate  both  upwards  and  dowjiwai-ds  more  intelligible. 
Of  course  the  pure  histologist  is  quite  satisfied  with  his 
observation  that  the  optic  nerve  has  no  nodes  of  Ranvier, 
but  why  has  it  none  ':*  It  surely  may  be  because  it  is 
purely  a  commissural  tract,  and  has  the  special  functions 
of  a  commissure  that  it  can  conduct  impulses  both  ways. 
This  is  onl}'  a  speculation  of  mine,  and  in  order  that  a 
conception  may  have  scientific  validity  it  must  be  self- 
consistent  and  deductible  from  the  perceptions  of  the 
normal  human  being.  A  scientifically  valid  inference  is- 
that  which  could  be  drawn  by  every  logically  trained 
normal  mind — not  ^vould  be  drawn — for  many  minds  have 
too  much  inertia,  too  much  bias  or  prejudice  to  think 
at  all  in  novel  lines.  AVith  all  humility  I  submit  this- 
speculation  to  you  to  judge  me  guilt}',  if  it  appears  so  to 
you,  of  my  prejudice  in  favour  of  my  conception.  Now 
I  take  it  that  the  psychology  of  vision  really  means  an 
inquiry  as  to  how  a  physical  or  chemical  change  in  certain 
nerve-cells  can  give  rise  to  a  consciousness  of  the  sensation, 
of  light.  Surely  the  most  primitive,  the  simplest  visual 
sensation  is  that  of  light  :  a  response  to  light  is  seen  in 
the  vegetable  world,  in  the  invertebrate  by  a  movement 
of  the  organism  or  a  part  of  it.  In  another  place  I  have 
given  nearly  all  I  have  learnt  about  light-sense  in  man, 
and  to  me  the  most  promising  path  to  try  in  this  seemingly 
impenetrable  forest  appears  to  be  a  mathematical  one 
based  on  certain  electrical  analogies. 

The  main  object  of  all  mathematical  analysis  is  to 
discover  what  is  general  in  a  specific  instance,  and  a 
differential  equation  is  the  shortest  and  most  general 
way  of  stating  a  general  law.  It  is  not  the  simplest, 
but  it  will  lead  to  the  fewest  mistakes.  Practically  all 
elementary   mechanics   and    a   great    part    of    astronomy 

is  hidden  in  the  innocent-looking"  expression,  {  =  <>, 
but  it  often  requires  prolonged  and  strenuous  thought  to- 
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interpret — to  see  all  the  meaning  of  a  differential  equation. 
I  have  been  warned  off  mathematics  by  our  secretary,  and 
I  am  not  going  to  wander  in  that  enticing  woodland  again. 

Before  we  venture  to  explore  that  unknown  region 
between  mind  and  matter  it  is  well  to  survey  carefully 
the  better-known  physiological  land  that  we  are  leaving. 
Now  there  is  one  point  at  which  I  am  convinced  that 
physiologists  have  strayed  from  their  want  of  familiarity 
with  well-known  physical  facts.  Allow  me  to  speak  for 
a  moment  on  the  subject  of  ti'emors ;  it  will  be  found,  I 
think,  to  throw  a  flood  of  light  upon  some  most  puzzling 
ophthalmic  phenomena. 

We  know  that  in  a  pure  peripheral  neuritis  a  frequent 
if  not  invariable  symptom  is  that  of  tremor  of  the  affected 
limb.  It  seems  curious  that  if  the  cortical  centres  are 
acting  normally,  an  alteration  in  the  conducting  fibres 
should  be  associated  with  intermittent  nervous  impulses. 
An  electrician  would  at  once  see  a  striking  analogy  in  the 
discharge  of  a  Leyden  jar.  If  it  is  discharged  through 
a  conductor  of  high  resistance,  such  as  a  nearly  dry  linen 
thread,  the  discharge  is  all  in  one  direction,  and  rapidly 
dies  away.  If,  however,  the  discharge  takes  place  through 
a  conductor  of  low  resistance,  the  discharge  consists  of 
.a  number  of  excessively  rapid  oscillations  or  surgings. 
Indeed  an  electric  spark,  or  a  flash  of  lightning,  which 
seems  to  be  instantaneous,  and  lasts  only  a  ten-thousandth 
of  a  second  or  less,  is  found  to  consist  of  a  number  of 
oscillating  discharges.  The  oscillations  can  be  made 
slower  by  increasing  the  capacity  (we  may  roughly  say 
the  size)  of  the  Leyden  jar,  and  by  increasing  the  self- 
induction  of  the  conducting  wire  [e.  g.  by  bending  it  into 
a  number  of  coils).  If  the  resistance  of  the  wire  is 
sufficiently  increased  there  will  be  no  oscillations  at  all. 

Now  in  peripheral  neuritis  histologists  tell  us  that  the 
medullary  sheaths  break  up,  and  so  previously  insulated 
axis  cylinders  come  in  contact,  thus  opening  up  many 
different  new  ])aths  for  the  nervous  current.  If  the 
Jjeyden   jar  be  coupled  up  with  several  miles  of  Atlantic 
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cable,  one  fibre  of  which  is  connected  with  the  outer 
coating  of  the  jar,  the  resistance  will  be  so  great  that  the 
discliarge  will  be  aperiodic,  but  if  the  insulation  in  the 
cable  is  all  broken  down  the  resistance  will  be  very  much 
less,  and  the  discharge  will  be  periodic  or  oscillatory. 
Just  so  I  take  it  that  when  the  musculo-spiral  is  affected 
with  a  traumatic  neuritis  an  oscillatory  discharge  of  the 
nervous  current  occurs  and  ti'emors  result. 

Now  in  optic  neuritis  presumably  the  afferent  impulses 
are  oscillatory,  and  this  throws  light  on  the  curious  fact  that 
in  optic-nerve  lesions  the  estimation  of  light  difference  is 
much  more  affected  than  that  of  the  light  minimum.  It 
was  found  by  the  late  Dr.  Doyne  that  in  i*etrobulbar 
neuritis  the  latent  period  of  the  pupillary  reaction  to  light 
was  diminished  from  0"4to  0"3  second.  Also  in  most  cases 
of  monocular  retrobulbar  neuritis  we  find  that  the  pupillary 
reaction  is  oscillatory  or  much  more  oscillatory  than  that 
in  the  sound  eye.  There  is,  of  course,  one  striking- 
difference  between  the  nervous  and  the  electrical  analogy — 
that  of  time.  •  The  oscillatory  tremors  are  about  3  or  4  a 
second ;  indeed,  the  normal  tetanic  contraction  occurs 
when  the  frequency  is  from  12  to  19  a  second,  but  I  am 
convinced  that  the  general  law  expressed  by  the  differential 
equation,  which  I  will  not  trouble  you  with,  applies  to 
nerve-curx-ents  as  well  as  electrical  currents.  Much  research 
work  would  be  required  to  elaborate  this  suggestion  ;  it 
is  possible  that  what  is  called  "  irradiation "  may  be 
analogous  to  self-induction. 

In  conclusion,  I  must  thank  you  for  so  patiently  listening 
while  1  have  only  been  skirting  round  the  borderland  of 
physiology,  and  have  never  touched  psychology,  our  real 
subject. 

Mr.  Frank  Juler  : 

Arahlyojyia  from   disuse.      Visual    acniti/    after   traumatic 
cataract    in   children. 

In  considering  the  question  of  amblyopia  from  disuse  it 
j^eemed  to  me  that  one  wanted  to  throw  light  upon   it  by 
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evidence  which  gave  inore  exact  determination  of  dates  of 
onset  than  is  obtained  from  ordinary  strabismus  cases. 
The  date  of  onset  of  strabismus  is  always  impossible  to 
verify ;  the  statement  of  parents  or  friends  is  usually 
the  only  factor  at  one's  disposal.  The  other  causes  with 
which  amblyopia  e.v  anopsia  is  said  to  be  associated, 
namely,  opacities  in  the  clear  media  of  the  eye,  are  most 
commonly  more  or  less  permanent.  I  thought  that  in 
certain  cases  of  injury  to  the  lens  in  young  children  we 
might  obtain  a  possible  line  of  evidence  which,  positive 
or  negative,  would  satisfy  the  disputators,  and  perhaps 
decide  one  wa}^  or  another  the  question  as  to  whether 
amblyopia  from  disuse  exists  or  not. 

In  most  cases  of  traumatic  cataract,  the  opacity  is 
rapid,  and  little  light  reaches  the  retina  after  the  date 
of  the  injury.  In  some  of  my  cases  the  lens  matter  had 
been  evacuated  soon  afterwards,  leaving  only  an  opaque 
mendjrane,  whilst  in  a  few  an  artificial  pupil  Avas  made  not 
much  later.  Even  in  cases  where  an  artificial  pupil  has 
been  made,  the  diffusion  of  images  by  the  aphakic  hyper- 
metropia  must  be  so  great  that  the  retinal  impulses 
cannot  compete  with  nor  assist  those  transmitted  from 
the  retina  of  the  sound  e^'e,  and  one  would  expect  these 
impulses  to  be  neglected,  with  the  consequent  develop- 
ment of  amblyopia  from  disuse,  if  such  a  disease  exists  : 
the  latter  should  still  more  certainly  develop  if  an  opaque 
lens  or  membrane  blocks  the  light  path  for  some  consider- 
able period  of  time. 

With  this  end  in  view  I  have  searched  the  in-j)atient 
notes  at  Moorfields  Hospital  for  the  years  1910-1917,  and 
by  the  permission  of  my  colleagues  I  have  been  able  to 
trace  a  certain  number  of  juvenile  traumatic  cataracts,  to 
see  them  personally,  in  numy  cases  to  form  a  new  pupil, 
and  finally  myself  to  examine  the  vision,  fundus  and  other 
points  in  every  case  cjuoted. 

The  list  of  cases  1  am  bringing  before  you  to-day  is 
the  residuum  which  fuliilU'd  certain  conditions,  namely, 
at  the  final  examination  of  the  injured  eye,  which  is  made 
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some  years  after  the  accident,  there  must  be  no  gross 
lesion  of  the  globe  beyond  apliakia  ;  corneal  scars  must 
not  be  so  large  as  seriously  to  interfere  with  vision  ;  the 
iris  must  not  be  severely  damaged  ;  a  clear  gap  in  the 
pupil  must  be  present  and  allow  of  a  detailed  examination 
of  the  fundus  and  vitreous,  which  must  be  found  normal  ; 
the  child  must  be  old  enough  to  read  test-types  with 
facility.  Particular  care  has  been  taken  to  ascertain  the 
dates  of  birth  in  each  case,  and  in  all  the  cases  seen  at 
JMoorfields  the  dates  of  injury,  operations  and  final 
condition  have  been  accurately  obtained  from  the  in- 
patient and  out-patient  notes. 

In  considering  the  visual  results  which  I  have  obtained 
one  may  perhaps  count  ^2  vision  or  even  -j^^"  partly  as 
normal,  as  there  is  in  many  cases  a  definite  corneal  scar 
present  which  may  cause  interference  with  the  retinal 
image  by  dispersion  of  light.  At  any  rate  this  is  the 
standard  I  have  mentally  adopted  in  considering  the 
tabulated  results.  In  the  table  shown  (p.  132)  I  have 
collected  the  main  details  of  each  case  together,  and 
arranged  the  cases  in  order  according  to  the  age  at  Avhich 
the  injury  occurred.  At  the  end  of  the  paper  are  further 
details  of  each  case. 

It  will  be  seen  that  there  is  a  striking  line  of  difference 
between  the  final  visual  results  depending  on  the  age  at 
which  the  injury  occurred,  or  rather  the  age  at  which  the 
lens  became  opaque  (for  in  two  cases  at  least  the  cataract 
was  a  late  development).  None  of  those  eyes  which 
became  cataractous  before  the  age  of  five  have  retained  a  /^ 
final  central  acuity  of  vision  of  -g-Q.  Cases  1  and  2 
cannot  count  fingers  ;  Cases  3,  4  and  5  count  fingers  at 
about  1  metre  distant.  Cases  6  and  7  were  injured  ' 
about  their  sixth  birthday  and  finally  read  g^  and  one 
letter  of  g-g.  Case  8  with  injury  at  6  years  and  2 
months  can  but  count  fingers  at  |  metre.  Cases  9  to 
18  injured  at  6  years  and  10  months  or  older  have  in 
every  case  shown  an  acuity  of  -j— ^  (partly)  or  better.  Of 
interest  in  this  group  are   numbers    lo   aiid    17.      Case   15 
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Traumatic  Cataract. 


19 


20 


21 


22 


Case 
No. 

Age  at 
time  of 
injury. 

1t% 

Age  at 

final 
report. 

Visual  result  with 
glasses. 

Remarks. 

1 

11 

Hand-movements 

?  Concussion        cataract. 

Convergent.     No  power 

of  fixation. 

2 

4t\ 

lOi^ 

Hand-movements 

Convergent. 

3 

4tV 

8.V 

Fingers  at  1  metre 

Anterior  synechia  of  cap- 
sule. 

4 

4t% 

11 A 

Fingers       at       1^ 
metres 

No  power  of  fixation. 

5 

*T2 

9t% 

Fingers  at  J  metre 

Convergent. 

6 

c;  1  1 

^12 

lOA 

3%  (1  letter) 

Steady  fixation. 

7 

6 

10 

3%  (1  letter) 

Slight  divergence,  steady 
fixation. 

8 

14 

Fingers  at  ^  metre 

No  power  of  fixation, 
slight  convergence. 

9 

6R 

12tV 

-f^  partly 

Convergence  with  malpro- 
jection. 

10 

7-yV 

llyV 

T-W  (3  L.) 

— 

11 

7t^ 

IIH 

_e_ 

Divergent. 

12 

7H 

iiv-. 

l'(part) 

Divergent  with  malpro- 
jection. 

13 

8t^ 

12A 

t'V  (3  L.) 

— 

14 

8^ 

17tV 

-f'L  (partly) 

Divergent  with  malpro- 
jection. 

^,15 

10 

44 

n 

6 

Divergence  with  malpro- 
jection. 

,      16 

HtV 

15t\ 

A  (3  L.) 

— 

X    17 

13 

18 

Ji  (partly) 

Gradual  failure  ixp  to  6 
months  after  injury. 
Crystals  in  retina  and 
media.     (PI.  I,  fig.  1.) 

18 

14.1  o 

16|t 

^%  (partly) 

— 

Ot\ 

13A 

6tV? 

mk 

?  9,  date 

20 

uncer- 

tain 

Unilate- 

7 At 

ral  con- 

genital 

cataract 

Doubtful  Cases. 
Hand- movements 


j'V  (2  letters) 


Convergent.  Small  gap 
in  pupil.  Fundus  nor- 
mal as  far  as  visible, 
biit  details  of  macula 
not  obtained. 

Gradual  failure  of  vision 
after  injury,  probably 
late  development  of 
cataract. 

Slifiht  convergence. 


Fi.\:iti(in  defective    Convergent. 
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had  §  vision  thirty-iour  ^-ears  after  the  injury  ;  Case  17 
shows  a  brilliant  display  of  crystals  throughout  the 
globe.      (See  p.  138  and  PL  I,  fig.'  1.) 

Included  in  the  above  are  all  of  the  cases  which 
fulfilled  the  conditions  enumerated  previously.  I  tnuch 
regret  that  more  cases  with  injury  before  tlie  age  of 
six  years  have  not  been  seen,  for  the  number  of  these  is 
too  small  to  be  completely  convincing.  In  three  or  four 
others  who  were  under  six  yeai's  of  age  one  could  not  be 
quite  certain  of  the  fundus,  and  in  all  these  vision  was 
vei'v  defective,  though  tiny  gaps  in  the  capsule  were 
present. 

Amongst  those  marked  "  doubtful  cases "  are  a  few 
which  nearly  fulfilled  all  the  conditions  laid  down.  In 
Case  10  with  injury  at  5  years  and  9  months  the  gap  in 
the  capsule  is  too  small  to  allow  of  a  complete  examina- 
tion of  the  fundus,  there  is  cei'tainly  no  gross  change 
present,  and  I  think  it  might  rank  as  evidence ;  the 
vision  is  very  defective,  being  hand-movements  only. 
Case  20  was  not  seen  at  Moorfields  and  the  early  notes 
are  defective  ;  one  had  to  I'ely  on  the  parents'  statements, 
and  their  remarks  were  not  convincing.  They  were  not 
quite  sure  of  the  year  of  the  child's  l)irth  ;  he  was  probably 
just  six  at  the  time  of  injury,  but  may  have  been  just 
seven  years.  The  cataract  seems  to  have  developed 
gradually  as  nothing  was  noted  amiss  until  six  months 
later,  when  the  school  teacher  discovered  a  defect.  Case 
21  was  a  patient  at  a  Midland  town  for  the  original 
injury,  but  the  surgeon  who  had  charge  was  unable  to 
suji})ly  me  with  any  information.  She  thinks  she  was 
about  9  at  the  time,  but  her  parents  are  dead  and  she 
cannot  give  any  certain  evidence.  The  eye  can  now 
only  see  -~^,  but  I  doubt  whether  it  should  be  allowed  to 
count  against  conclusions  deduced  from  the  preceding 
notes.  Case  22  was  the  only  case  I  have  examined  which 
had  undergone  operation  for  unilateral  congeriital  contract : 
the  vision  remains  extremely  defective. 

As  far   as  it  goes  this   series   of    cases    gives    evidence 
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that  there  is  such  a  disease  as  amblyopia  from  disuse, 
that  it  affects  the  eyes  of  children  up  to  the  age  of  six 
years,  that  it  does  not  attack  eyes  after  the  age  of  seven 
years,  that  it  is  not  merely  a  standing  still  of  the 
development  of  the  retina  or  certain  cerebral  associations, 
but  that  it  causes  a  real  retrogression  of  the  effective 
power  of  the  retinal  impulse  on  the  consciousness,  after 
the  macula  has  reached  an  age  at  which  central  vision  of 
^  is  normally  present. 

The  existence  of  amblyopia  from  disuse  as  the  result 
of  concomitant  squint  has  been  a  subject  of  dispute 
amongst  ophthalmic  surgeons  for  the  last  fifty  years. 
An  examination  of  its  very  copious  literature  reveals  a 
diversity  of  opinions  for  and  against. 

Roginan*  in  1901,  reviewing  the  bibliography,  found 
that  the  majority  of  surgeons  admit  its  presence ;  in 
this  group  were  the  names  of  Panas,  Fuchs,  Leber, 
Vossius,  Schmidt-Kimpler,  Knies,  Meyer,  Javal,  Goldzieher, 
Hoor,  Sachs,  Schnabel  and  Klein.  Amongst  those  who 
stoutly  denied  such  an  entity  were  Schweigger,  Alfred 
Graefe  and  Silex. 

In  recent  literature  Fuchs  agrees  that  accepted  views 
are  very  divergent  on  the  subject,  many  holding  that 
there  is  really  no  such  thing,  but  that  it  refers  to  a 
congenital  condition  which  is  the  cause  and  not  the  result 
of  a  strabismus.  "On  the  whole,  however,"  he  writes, 
"the  testimony  seems  in  favour  of  the  view  enunciated" 
{{.  e.  that  thei-e  is  a  true  amblyopia  from  disuse). t 

Werner+  discusses  the  question  at  some  length,  and 
leaves  the  subject  undecided. 

Parsons  is  not  altogether  satisfied  with  the  view  held  by 
many  thnt  the  defective  vision  is  due  to  the  ]n-()longed  sup- 
pression of  the  images  derived  from  the  eye  in  question. § 

Worth  is    whole-heartedly   in    favour  of   amblyopia    ex 

*  Rogman,  Annales  d'Ocnl.,  cx.xvi,  p.  175. 

t  Fuchs,  Text-hook  of  Ophthalmology  (Duane),  fifth  odition,  1913,  p.  7H5. 

X  Swanzy's  Diseases  of  the  Eye,  twolftli  edition,  11(10,  p.  533. 

§  Parsons,  Diseases  of  the  Eye,  third  edition,  15)18,  p.  533. 
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anopsia,  and  considers  it  due  to  a  mental  suppression  of 
the  retinal  iuiage  with  rapid  deterioration  of  vision.  The 
earlier  the  onset  of  strabismus,  the  higher  the  degree  of 
amblyopia.  It  seldom  occurs  after  six  years  of  age.  (As 
will  be  seen  from  my  table,  this  statement  agrees  very  well 
with  my  results.*") 

Webster  Fox  concurs  in  the  entity  in  squints,  but  con- 
siders that  in  some  types  amblyopia  is  px-esent  at  birth, t 

Whether  the  actual  proof  of  amblyopia  from  disuse  can 
be  held  to  determine  the  cause  of  amblyopia  in  sti-abismus 
is  a  matter  for  further  consideration,  but  such  a  demon- 
stration must  strengthen  the  probability  of  identity 
between  the  two. 

In  making  these  investigations  a  few  other  points  have 
come  out,  v/hich  may  be  worth  mentioning. 

(1)  Strabismus  secondary  to  loss  of  vision.  In  13  out 
of  the  22  cases  strabismus  was  present,  and  had  occui'red 
subsequent  to  the  injury  ;  in  8  cases  a  convergence,  in  5  a 
divergence.  In  nearly  all  the  unaffected  eye  had  appa- 
rently normal  refraction,  though  beyond  a  vision  test  this 
point  was  not  especially  looked  for.  No  vertical  squint 
was  noted. 

(2)  Malprojectiou. — Some  of  these  patients  with  squint, 
but  with  retention  of  vision,  were  roughly  tested  for  mal- 
projectiou, and  this  was  easily  demonstrated  when  the 
strabismus  was  marked.  Cases  of  convergence  projected 
objects  to  the  temporal  side,  cases  of  divergence  to  the 
nasal  side,  i.  e.  in  the  same  direction  as  in  paralyses  of  the 
external  and  internal  recti  respectively. 

This  observation  may  be  of  value  in  the  explanation  of 
nial-projection,  as  indicating  that  it  is  due  to  a  wrong 
orientation  of  objects,  owing  to  an  altered  muscle-sense. 

(3)  Fixation. — The  power  of  steady  fixation  is  present 
in  eyes  which  have  a  centi'al  acuity  of  -jj-^  or  better ;  where 

*  C.  Worth,  Squint,  1915,  London,  p.  do. 

t  Webster  Fox,  A  Practical  Treatise  on  Ophthalmology,  New  York  and 
Loudon,  1920,  pp.  384  and  696. 
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vision  is  reduced  to  less  than  tliis,  that  power  is  lost.  This 
agrees  with  statements  made  by  Worth. 

(4)  One  case  examined  (not  mentioned  in  the  table  or 
list  of  cases)  showed  a  marked  degree  of  huiyhtlialmos, 
obviously  secondary  to  the  extensive  corneal  scar,  Avith 
adherent  iris  and  capsule. 

Cases. 

Case  1. — Gladys  S —  (Royal  London  Ophthalmic  Hosjiital,  Mr.  E.  T. 
Collins).  Sti'uck  left  side  of  head  29  .  xi  .  '10  ;  greyness  of  pupil  noticed 
one  week  later;  attended  12  .  xii  .  '10.  Mt.  1^^  years.  Left  lens  opaque, 
pui)il  active,  r  Concussion  cataract.  5  .  i  .  '11 :  L.  needling.  30  .  i  .  '11  : 
Much  lens  matter  in  pupil.  31  .  v  .  '17 :  L.  convergent.  V.  =  P.L., 
projection  good.  L.  needling,  i  .  vi  .  '17  :  Small  gap,  vision  not  im- 
proved.    3  .  ix  .  '19 :  E.V.  s.  +  2  cyl.  +  lo  =  f  partly. 

Final  note  :  24  .  iii  .  '20,  set.  11  years.  V.L.  s.  +  9  =  hand  movements, 
visual  field  nearly  full  to  rough  test.  Convergence  about  20°,  fixation 
not  present.  Good  gap  in  capsiile  ;  fundus  well  seen  ;  the  disc  is  perhaps 
a  little  pale,  and  cupped  on  the  temporal  side,  but  the  right  disc  shows 
a  similar  appearance.  There  are  some  white  striae  in  the  left  retina  up 
and  in,  but  otherwise  the  fundiis  is  normal  and  the  vitreous  clear.      T.n. 

Case  2. -Kathleen  D—  (K.L.O.H.,  Mr.  Marshall).  On  11  .  vi  .  '14,  at 
age  of  4^"^  years,  E,.  injured  by  a  pin.  13  .  vi  .  '14  :  E.  lens  opaque,  soft 
matter  in  A.C.  3.  vii .  '14  :  R.  curette  evacuation.  10  .  vii  .  '14  :  Division 
of  anterior  synechia  of  capsule.  15  .  vii  .  '14  :  Pupil  blocked  by  capsule. 
T.n.  16  .  X  .  '14  :  E.  needling.  1 1  .  xi  .  '14  :  Clear  gap.  Internal 
strabismus. 

Final  note  :  8  .  ix  .  '20,  jet.  lO/^  years.  R.  convergence,  two  small 
linear  scars  in  centre  of  coi-nea,  pupil  nearly  circular,  clear  gap  in 
capsule,  fundus  normal.  E.Y.  s.  +  9  =  hand-movements  only,  fixation 
not  i^resent.     L.V.  ^,  H.m.  +   1  D. 

Case  3.— Winnie  F—  (E.L.O.H.,  Mr.  Lawford).  On  9  .  vii .  '16,  at  age  of 
4y*v  years,  L.  injured  by  scissors  ;  admitted  with  central  wound  of  cornea 
and  cataract.  19  .  vii  .  '16 :  Evacuation  of  lens  matter.  2  .  viii  .  '16 : 
Capsule  to  scai*,  lens  matter  below.  7  .  i  .  '20 :  Division  anterior 
synechia,  which  was  repeated  on  17  .  i  .  '20.  21  .  iv  .  '20:  Left  division 
of  anterior  sj-nechia  and  needling. 

Final  note:  8  .  v  .  '20,  ajt.  S^v  yeai'S.  L.  quiet,  still  pigmented  strand 
of  capsule  to  scar,  iris  free,  small  gap  in  capsule.  Fundus  normal, 
L.V.  s.  +  14  =  fingers  at  1  m.     Visual  axes  parallel. 

Case  4.— Charlie  W—  (R.L.O.H.,  Mr.  Fisher j.  On  20  .  vi  .  '13,  at 
age  of  4 {.J  years  R.  injured  bj-  needle.  On  25  .  vi  .  '13,  small  piinctured 
wound  of  cornea,  anterior  synechia,  lens  opaque.  29  .  vii .  '13  :  R.  division 
of  synechia  and  needling.  23  .  ix  .  '13:  Needling.  30  .  ix  .  '13:  Curette 
evacuation  and  lavage  of  A.C.  15  .  x  .  '13 :  Much  soft  lens  matter  still 
present.     T.n.     22  .  v  .  '14:  Clear  gap  in  pupil. 
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Final  note:  24  .  iii  .'20,  tet.  ll/.j  years.  L.V.  =  §;  K.V.  s.  +  9,  counts 
fingers  at  Ij  m.  Power  of  fixation  not  pi-esent,  no  sti-abismus.  Good 
gap  jjresent  in  capsule,  fundus  normal.  Small  anterior  synechia  of 
capsule. 

Case  5 :  Tom  B—  (R.L.O.H.,  Mr.  AVortli).  At  age  of  4i'J  years  injured 
R.  on  15  .  ix  .  '15.  Perforation  of  E.  cornea,  abscission  of  prolapsed  iris. 
8  .  X  .  '15:  Lens  opaque.  25  .  x  .  '15:  Curette  evacuation.  2  .  xii  .  '15: 
R.  needling  and  division  of  capsular  synechia.  10  .  xii  .  '15:  Gap  in 
capsule.     15  .  V  .  20:  R.  converges,  needled. 

Final  note :  1 7  .  vii  .  '20,  a;t.  9,\  years.  L.V.  '^  ;  R.V.  s.  +  10  =  fingers 
at  I  m.  R.  iris  eoloboma  ovitwards,  central  gap  in  capsule,  fundus 
normal. 

Case  6. — Frank  K —  (R.L.O.H.,  Mr.  Hepbui-n).  At  age  of  5\^  years, 
on  30  .  X  .  '15,  L.  injured  by  an  arrow.  2  .  xi  .  '15 :  Wound  of  cornea, 
lens  partly  opaque,  abscission  of  iris  prolapse.  4  .  xi  .  '15 :  Iridectomy, 
19  .  xi  .  '15 :  Division  of  synechia.  22  .  xi  .  '15 :  Lens  partly  opaque, 
some  red  reflex  present.  28  .  vi .  '16 :  Dense  capsule  needled.  3  .  vii  .  '16  : 
Good  central  gap. 

Final  note  :  7  .  iv  .  '20,  set.  10y\  years.  Y.R.  s.  +  8  cyl.  +  3  =  f ; 
V.L.  s.  +  13  =  g^y  (1  L.).  L.  iris  eoloboma  upwards,  clear  gap  in 
capsule,  fundus  normal,  power  of  fixation  present. 

Case  7.— Fred  S—  (R.L.O  H.,  Mr.  Fisher).  At  age  of  6  years,  on 
29  .  iii  .  '16,  L.  injured  by  hatpin.  18  .  iv  .16:  L.  corneal  woimd,  lens 
opaque,  needled.  1  .  v  . '16  :  Xeedling.  4  .  vii  .'16:  Needling.  10  .  vii  . '16  : 
Good  gap.     T.n. 

Final  note :  27  .  iii  .  '20 :  a?t.  10  years.  R.V.  cyl.  —  125  =  f  part ; 
L.V.  s.  +  10  cyl.  +  1  =  ^iy  (1  L).  L.  diverges  slightly,  can  fix,  good 
gap  in  capsule,  fundus  normal. 

Case  8. — Sidney  N —  (R.L.O. H.,  Mr.  Coats).  At  age  of  6^-^  years,  on 
25  .  V  .  '12,  R.  injured  by  a  dart.  5  .  vi  .  '12 :  Small  corneal  Avound,  lens 
matter  in  pupil.  13  .  ix  .  '12 :  Lens  matter  nearly  absorbed,  no  gap  in 
capsiile.     17  .  iii  .  '20  :  Dense  membrane  in  pupil,  needled. 

Final  note :  20  .  iii  .  '20,  set.  14  years.  L.V.  =  ;,' ;  R.V.  s.  +  10  =  fingers 
at  i  m.  R.  slight  convergence ;  no  power  of  fixation.  Good  gap  in 
capsvile  ;  fundus  normal ;  visual  field  full  to  rough  test. 

Case  9.— Arthur  D—  (R.L.O.H.,  Mr.  Lawford).  At  age  of  6{^  years, 
on  29  .  vii  .  '14,  R.  struck  by  l)ranch  of  tree.  21  .  viii  .  '14  •  Corneal 
wound,  lens  opaque,  curette  evacuation  and  lavage.  26  .  viii  .  '14: 
Lens  remains  in  pupil,  red  reflex  present.  13  .  i  .  '20 :  Thin  capsule 
needled. 

Final  note :  4  .  ii  .  '20,  mt.  12^'.,  years.  L.V.  {f ;  K.V.  s.  +  10  =  ^  part. 
R.  converges  about  20"^  ;  on  fixation  has  definite  malprojection  to  the 
right. 

Case  10. —  Frank  D —  (R.L.O.H.,  Mr.  Collins).  At  age  of  I^.t  years, 
on  16  .  X  .  '16,  L.  injured  by  a  fork.  11  .  i  .  '17  :  L.  needling.  17  .  iv  .  '20: 
L.  needling. 

Final  note  :  21  .  iv.  '20,  xt.  11  ,'5  years.  R.V.  ^  ;  L.V.  s.  +  12  =  /j  (3  L). 
L.  diverges  slightly,  good  gap  in  capsule,  fundus  normal. 
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Case  11.— Florence  C —  (E.L.O.H.,  Mr.  Parsons).  At  age  of  7^%  years, 
on  27  .  i  .  '16,  E.  injured.     5  .  ii  .  '16:  Evacuation  of  soft  lens  matter. 

Final  note :  10  .  iii  .  '20,  set.  lli|  years.  E.V.  s.  +  8  =  -f%.  E.  divergent 
about  25^,  fair  gap  in  capsule. 

Case  12.— Arthur  D—  (E.L.O.H.,  Mr.  Hudson).  At  age  of  7i|  years, 
on  10  .  viii  .  '16,  L.  injured  by  a  twig.  15  .  viii  .  '16:  Scleral  wound, 
lens  opaque,  vitreous  presenting ;  conjunctival  flap  sutured  over  wound. 
8  .  iii  .  '17 :  L.V.  s.  +  11  =  ^V.     30  .  vii  .  '17 :  L.  needling. 

Final  note  :  21 .  iv  .  '20,  set.  ll-j%  years.  E.Y.  §  ;  L.Y.  s.  +  10  =  f  (3  L  ). 
L.  divergent,  good  gap  in  capsule,  fundus  normal,  malprojection  to 
the  riglit. 

Case  13.— Gordon  D—  (E.L.O.H.,  Mr.  Fisher).  At  age  of  8,^^  5'ears, 
on  19  .  ix  .  '16,  L.  injured  by  a  pin.  22  .  ix  .  16:  Punctured  wound  of 
cornea  ;  lens  opaque.  26  .  ix  .  '16  :  L.  needled.  3  .  x  .  '16  :  L.  curette 
evacuation.  17.xi.'16:  Fimdus  well  seen.  1.5.  v. '20:  L.  capsule 
needled 

Final  note :  9  .  vi .  '20,  at.  12y\  years.  E.V.  ^  ;  L.V.  s.  +  12-5  =  ^%  (3  L.). 
Central  gap  in  capsule,  fundus  normal. 

Case  14.— Nellie  E—  (E.L.O.H.,  Mr.  Fisher).  At  age  of  H^  years, 
on  28  .  xii  .  '11,  injured  E.  31  .  v  .  '12:  E.  needling.  17  .  iv  .  '20: 
E.  needling. 

Final  note :  21  .  iv  .  '20,  ajt.  17^0  years.  E.V.  s.  +  4-5  cyl.  +  3  =  ^ 
l^artly.  E.  divergent,  good  gap  in  capsule,  fundus  normal,  malpi'ojection 
to  the  left. 

Case  15.— H.  F.  P—  (private,  Mr.  H.  Juler).  At  age  of  10  years,  in 
1886,  E.  injured  by  a  stone.  He  was  in  a  nursing  home  some  weeks 
and  had  one  operation  (?  curette  evacuation). 

Final  note  :  3  .  iii  .  '21,  set.  44  years.  L.V.  cyl.  +  Oo  =  ^;  E.V.s.  +  ll  =  f . 
E.  divergent  about  40^,  thin  capsule  with  gaps,  fundus  normal.  Mal- 
pi'ojection marked. 

Ca.se  16 —Doris  S—  (E.L.O.H.,  Mr.  Lawford).  On  28  .  v  .  '16,  at  age 
of  llyV  years,  E.  struck  by  a  wire.  9  .  vi  .  '16 :  E.  curette  evacuation. 
21  .  vi  .  '16 :  Capsule  adherent  to  corneal  scar,  lens  matter  in  pupil. 
26  .  vi  .  '20 :  E.  capsule  throiighout  pupil,  needled. 

Final  note :  17  .  vii  .  '20,  xt.  15^~  years.  L.V.  ^ ;  E.V.  s.  +  7  cyl.  +  2  = 
VV(3L.). 

Case  17. — Thomas  H —  (E.L.O.H.,  Mr.  F.  Jider).  At  age  of  13  years, 
on  31  .  X  .  '15,  E.  injured  in  an  air-gun  accident.  He  attended  hospital 
first  on  28  .  viii  .  '20,  and  stated  that  he  had  had  no  operation,  that 
following  the  injury  the  vision  was  slightly  affected,  but  was  only 
completely  lost  for  everything  save  a  bright  light  six  months  later. 
1  .  ix  .  '20 :  Small  corneal  scar,  opaqvie  lens  remains  in  pupil,  magnet 
negative,  needling. 

Final  note :  23  .  x  .  '20,  ajt.  18  years.  L.V.  JJ ;  E.V.  s.  +  s-5  cyl.  +  1  =  f 
part.  E.  clear  gap  in  capsule.  The  fundus  shows  a  brilliant  group  of 
coloured  crystals,  green,  red  and  wb.ite,  close  around  the  macula,  which 
are  on  or  in  the  retina.  There  are  similar  bodies  sparsely  scattered 
about  the  periphery  of  the  fundus  and  throughout  the  vitreous.     Some 


PLATE    I. 

Fig.  1. — Illustrates   Mr.    Frank    Juler"s    Case   of   lutra-ocular 
Crystalline  Deposits  (p.  138,  Case  17). 

Fig.  2. — Illustrate.s  Mr.  Charles  Cxoulden's  aud  Mr.  Maurice  H. 
Whiting's  paper  on  Epithelial  Cvsts  of  the  Sclera  (p.  316). 
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are  also  pivsont  on  tlio  iris  and  attached  to  the  back  of  the  cornea. 
By  oblique  illuniination  they  can  be  seen  floating  free  in  the  aqueous, 
catchins,'  tlie  light  suddenly  as  they  pass  in  and  out  of  focus. 

This  patient  was  exhibited  to  the  clinical  meeting  of  the  Congress, 
and  Mr.  Basil  Graves  examined  the  eye  by  his  contact-illumination 
method,  which  demonstrated  the  crystals  in  the  aqueous  very  readily, 
and  also  showed  a  hole  in  the  iris  which  had  been  suspected  previously. 
(See  PI.  I,  lig.  1.) 

Case  18. — Gladys  S—  (R.L.O.H.,  Mr.  Lawford).  At  age  of  14j'i  years, 
on  18  .  v  . '18,  R.  injured  (?)  by  finger-nail.  29.  v. '18:  R.  corneal 
wound,  lens  opaque,  curette  evacuation.  21  .  iv. '20:  R.  division  of 
anterior  synechia  of  iris.     28  .  iv  .  '20 :  Needling. 

Final  note :  8 .  v .  '20,  at.  16}?  years.  L.V.  =  ^  partly ;  K.V.  s  +  14  5  = 
Va  (-i  L.).  R.  small  anterior  synechia,  clear  gap,  fundus  normal,  no 
strabismus. 


Doubtful   Cases. 

Case  19.— Ellen  M—  (R.L.O.H.,  Mr.  Hudson).  At  age  of  oy^  years, 
on  4  .  ii  .  '13,  R.  injured  by  a  fork.  27  .  it  .  '13 :  Corneal  scar,  cataract ; 
anterior  iris  synechia  divided,  lens  needled.  6  .  vii  .  '14 :  R.  needling. 
14  .  viii  .  '14:  Small  gap  incapsi^le.  14  .  iv  .  '20:  R.  convergence  noticed 
a  few  months  ago,  needling. 

Final  note  :  18  .  ix  .  '20,  mt.  13y\  years.  L.V.  ^  (H.  1  D.  i ;  R.V.  =  hand- 
movements.  R.  slight  convergence ;  small  gap  in  pxipil ;  fundus  partly 
seen,  normal  down  and  in  ;  maciila  and  the  remainder  not  seen. 

Case  20.— Tom  C—  (S.M.H.).  At  the  age  of  6,V  (?  T^V)  years,  in 
March,  1916,  L.  eye  and  cheek  injured  by  glass.  Mother  states  that  he 
recovered  and  nothing  was  noticed  amiss  with  the  eye  vintil  six  months 
later,  when  the  school  teacher  discovered  a  defect.  Came  under  observa- 
tion in  1919.     8  .  vi  .  '19 :  L.  needling.     18  .  1  .  '21 :  Needling. 

Final  note  :  21  .  i  .  '21  :  L.V.  s.  +  13  cyl.  +  1  =  ^\r  (2  L.).  L.  cornea 
clear,  small  gap  in  capsule,  fundus  normal. 

Case  21.  — Lavinia  H—  (S.M.H.).  Her  age  at  the  time  of  injury 
doubtful ;  she  thinks  she  was  about  9,  but  she  has  no  parents  and  cannot 
verify  this.  She  had  an  operation  at  Nottingham,  but  no  notes  can 
be  traced.     7  .  ix  .  '20  :  L.  needling. 

Final  note  :  10  .  ix  .  '20,  set.  20  years.  R.V.  s.  -i-  1  cyl.  -i-  3  =  ^  ;  L.V.  s.  + 
11  =  _Y,-    L.  slight  convergence,  aphakia,  gap  in  capsule,  fundus  normal. 

Case  22.— Ellen  T—  (R.L.O.H.,  Mr.  Hepburn).  L.  congenital  cataract, 
R.  normal.  Born  30  .  vii  .  '12.  Mother  noticed  white  in  pupil  at  age 
of  3  weeks.  Brought  first  1.x.  '14,  when  L.  was  convergent  and 
cataractous,  pupil  active.  9.xi.'14:  L.  needling.  l.ii.'lo:  L. 
needling. 

Final  note:  31  .  iii  .  '20,  ajt.  7,\r.  R.  normal,  L.  convergent,  no  power 
of  fixation.     Clear  gap  in  capsule,  fundus  normal. 
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Dr.   Charles  F.    Hakfokd  : 

In  a  discussion  on  the  psychology  of  vision  it  is  a 
matter  of  primaiy  importance  that  there  should  be  some 
understanding  as  to  the  meaning  of  the  terms  emplo^'ed. 
Unfortunately  there  are  few  moi'e  abused  words  than  the 
term  "  psychology."  Any  sign  or  symptom  which  does 
not  fall  within  the  scope  of  recognised  physiological  laws 
is  commonly  spoken  of  as  psychological,  but  without  definite 
reference  to  any  S3'stem  of  psychology. 

It  is  proposed  in  this  contribution  to  the  discussion 
to  sketch  in  the  briefest  manner  certain  views  on  this 
branch  of  scientific  thought  upon  which  this  paper  is 
based. 

(1)  In  the  first  place  it  is  believed  by  the  author,  in 
common  with  many  others,  that  modern  discoveries  or 
re-discoveries  as  to  the  nature  of  the  psyche  ai^e  comparable 
with  other  great  departures  in  medical  science,  and  are 
calculated  to  produce  a  revolution  in  medical  thought  and 
practice. 

(2)  It  is  believed  that  the  materialistic  teaching  of  the 
medical  sciences  which  has  refused  to  give  a  place  to 
hypotheses  which  cannot  be  demonstrated  by  anatomical 
or  physiological  methods  has  done  much  to  retard 
progress. 

(3)  It  is  contended  that  the  new  knowledge  cannot  be 
restricted  merely  to  the  examination  or  treatment  of  so- 
called  neuropathic  cases,  but  is  applicable  to  every 
department  of  medicine  and  surgery. 

(4)  In  particular,  it  is  held  that  vision  affects  the 
psyche,  and  is  influenced  by  it  more  than  any  other  of  the 
special  senses,  and  that  a  proper  recognition  of  this  hypo- 
thesis may  affect  vitally  the  future  of  ophthalmology. 

in  order  to  escape  the  charge  of  indetiniteness  m 
putting  forward  these  views,  the  author  has  ventured  to 
indicate  by  a  diagram  his  own  ideas  on  this  subject.  He 
believes  in  what  has  been  designated  the  tripartite  nature 
of  man,  consisting  of  the  elements  spoken  of  as  pneuma, 
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psyche,  and  soma.  The  shading-  in  the  diagram  indicates 
the  stages  of  development  which  may  be  presumed  to  take 
place  in  normal  cases  in  three  periods  of  life.  The  inner 
nucleus  represents  the  state  at  birth,  the  intermediate 
circle  the  period  between  birth  and  adult  life,  the  outer 
circle  later  developments.  The  reference  to  pneuma  or 
spirit  is  only  made  in  order  not  to  neglect  this  vital  factor 
in  the  human  individual,  which  profoundly  modifies  health 
and  vigour.  It  is  also  mentioned,  as  it  is  believed  that 
the  failure  of  the  medical  profession  to  throw  light  on  this 
subject  has  resulted  in  the  promulgation  of  many  strange 

Fig.  23. 

a   scheme  of 
mans  personality 


views,   which  have   been  disastrous   to   the   well-being   of 
many. 

It  is,  however,  to  the  working  of  the  psyche,  the  study 
of  which  is  rightly  termed  "  psychology,^^  that  our  attention 
is  directed  in  this  discussion.  The  psyche,  which  includes 
all  that  is  expressed  by  the  term  "mind,"  is  more  compre- 
hensive than  the  ordinary  use  of  this  word.  It  is  the 
domain  of  the  emotions,  the  thoughts,  the  memory  and  the 
imagination,  aud  is  the  reci])ient  of  the  impressions  Avhich 
come  to  it  from  outside  through  the  medium  of  the  special 
senses  and  the  director  of  the  various  activities  of  which 
the  human  body  is  capable. 
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Xow  that  psychologists  have  deuionsti'ated  many  of  the 
laws  which  goyern  the  working  of  the  ps^'che,  a  new  factor 
has  been  introduced  wliich  must  modify  our  knowledge  of 
the  human  body,  Avhether  in  its  healthy  or  diseased  con- 
ditions, and  opens  up  a  possibility'  of  applying  new 
methods  of  treatment,  which  are  already  proving  to  be 
most  potent  in  the  war  against  disease. 

The  most  significant  discoveries  relate  to  that  part  of 
the  psyche  which  is  unconscious ;  these  have  been  made 
mainly  through  the  method  of  psycho-analj'sis.  By  this 
we  learn  that  our  lives  are  governed  not  so  much  by  that 
part  of  the  psyche  which  is  under  the  direct  control  of  the 
will,  but  by  that  mysterious  force  within  us  which  has  been 
developed  throughout  our  lives  by  the  operation  of  count- 
less influences  of  many  kinds.  Some  of  these  are  purely 
physical,  as,  for  instance,  the  all-important  but  insidious 
action  of  the  endocrine  glands ;  some  definitely  patho- 
logical, as  in  the  case  of  the  various  intoxications  ;  but  the 
majority  purely  psychical,  including  the  formative  in- 
fluences of  systematic  education  and  the  casual  intercourse 
of  daily  life. 

Many  of  these  influences  are  visual  in  their  oi'igin, 
and  A'ision  in  its  various  manifestations  is  affected  by 
them. 

Psychologists,  and  in  particular  the  great  medical 
psychologist  McDougall,  explain  the  method  of  working 
of  the  psyche  by  classifying  its  activities  under  thi'ee 
heads,  which  niay  be  described  in  their  relation  to 
vision. 

(1)  Cognition,  by  which  a  visual  image  is  recognised. 

(2)  An  affection,  or  the  effect  produced  on  the  feelings 
or  emotions  as  a  result  of  (1). 

(3)  A   conation    or   the    action    of    the    will    produced 

by  (2). 

Two  diagrams  are  given  illustrating  these  terms,  and 
indicating  the  method  of  operation  of  the  psyche,  first  in 
the  ordinary  examination  of  a  patient  for  visual  defects, 
and  secondly  in  a  case  of  a  psycho-visual  neurosis. 
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I.   A'iscAL  Tests    (Fig.  24). 

In    the  oi'diiiarv    i-ontine   of    testing   the   refraction   of 
a  presbyopic  patient  the  following  sequence  of  events  may 


Fig.  24. 
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occur.  The  patient's  attention  is  directed  to  Snellen's 
types,  and  the  results  may  be  recorded  under  the  three 
kinds  of  reactions  referred  to. 
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(1)  He  may  say,  "  I  see  a  board." 

(2)  "  My  curiosity  is  ai-oused.^' 

(3)  "  I  will  look  at  it." 


Fig.  25. 


COAL   FACE 
D/AG/?AM    3 

This  completes  our  first  cycle  and  the  second  cycle  may 
be  recorded  as  follows  : 

(1)  "I  recognise  certain  letters." 

(2)  "  I  am  interested." 

(3)  "  I  will  read  the  Jaeger  types." 
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A  third  cycle  begins — 

(1)  "I  see  confused,  marks." 

(2)  "  I  am  appalled  at  my  failure  to  read.'' 

(3)  "  I  am  ready  to  look  through  glasses.'' 
The  happy  I'esult  comes  in  the  fourth  cycle  : 

(1)  "I  see  clearly." 

(2)  "  I  am  satisfied." 

(3)  "  I  will  buy  my  glasses," 

Unfortunately  this  is  not  the  story  of  every  case  \vith 
which  we  deal.  There  may  be  much  mind-wandering  and 
side-ti'acking  in  the  process,  with  disturbance  of  temper  of 
both  parties  concerned.  If,  however,  we  realise  the 
mental  activities  which  must  be  exercised  in  such  an 
examination,  we  should  aim  not  only  to  give  a  proper 
prescription  for  glasses,  but  to  send  away  our  patient  with 
a  restful  mind,  with  his  fears  dispelled,  and  with  a  better 
knowledge  of  himself. 

II.  Psycho- Visual  Neuroses  or  Miners   (Fig.  25). 

Let  us  now  apply  the  same  plan  of  analysis  to  the  case 
of  what  may  be  called  a  definite  psycho-visual  neurosis. 
The  ailment  most  unfortunately  known  as  miners' 
nystagmus  has  been  the  subject  of  a  previous  contribution 
in  the  British  Medical  Journal  of  March  4th,  1916.  As  a 
result  of  army  experience  it  is  suggested  as  a  working 
hypothesis  that  the  following  sequence  of  events  takes 
place,  though  in  this  case  each  cycle  may  follow  the 
preceding  one  after  months  or  years.  It  may  be  assumed 
that  in  this  as  in  other  neuroses  that  are  partly  visual  in 
origin  and  partly  psychical  the  psyche  is  the  seat  of  the 
inward  conflicts,  which  Freud  in  particular  most  graphically 
describes.  These  may  be  accentuated  by  injuries  to  the 
head  and  other  accidents,  and  the  drab  surroundings  of  a 
mining  village.  Thus  it  happens  that  the  subsequent 
disturbances,  visual  and  otherwise,  combine  to  ]n-oduce  a 
malady  of  far-reaching  importance. 

We  start  our  first  cycle  with  the  miners'  visu;d  impres- 
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sions  after  working  on  the  coal  face  with  insufficient  light 
and  perhaps  with  refractive  errors^  and  we  get  the  follow- 
ing results  : 

(1)  Imperfect  visual  images,  resulting  in — 

(2)  Embarrassnient,  and  producing — 

(3)  Blepharospasm  with  irritation  of  lids  accom- 
panying it. 

Here  the  view  7nay  be  expressed  that  the  dancing  lights 
complained  of  by  victims  of  this  disorder  are  due  to 
blepharospasm.  Anyone  can  confirm  this  by  observing 
a  row  of  street  lamps  and  blinking  the  eyes  rapidly.  Thus 
we  begin  our  second  cycle  with  the  perception  of — 

(1)  Dancing  lights,  leading  to — 

(2)  Photojjhobia  on  the  one  hand,  and  fear  of  the 
dark  on  the  other,  and  as  a  result  of  this — 

(3)  Drooping  of  the  head  in  a  characteristic  way, 
with  the  cap  drawn  over  the  eyes  in  order  to  avoid 
looking  at  anything. 

This  leads  to  the  third  cycle,  in  which  in  severe  cases — 

(1 )  All  vision  is  indistinct  and  the  man  is  practically 
blind  and  must  be  led  about,  this  producing — 

(2)  Mental  depression,  giddiness,  headache  and 
nystagmus.      As  a  consequence  he — 

(3)  Gives  up  work  and  becomes  an  invalid.  If  the 
patient  gives  up  his  employment  and  occupies  him- 
self in  other  Avays  the  symptoms  may  not  reappear, 
or  they  may  become  simply  repressed. 

Thus  in  cases  met  with  in  the  army,  of  those  who  had 
joined  up  as  fit  men  a  fall  from  a  horse  or  an  experience 
of  night  operations  brought  on  all  the  old  symptoms,  in 
some  cases  in  their  most  aggravated  forms.  Here  seems 
to  be  a  clear  case  for  the  exercise  of  psycho-therapy,  and 
it  is  hoped  that  some  of  those  who  are  skilled  in  this 
branch  of  medicine  may  turn  their  attention  to  this 
subject. 

Other  ])syclio-visual  neuroses  such  as  those  resulting 
from  astigmatism  or  diplopia  may  also  produce  phobias 
of  various  forms  more  or  less   definite   in   character,  and 
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the  distress  whicli  results  from  them  is  a  reality  which 
demands  our  most  careful  attention  and  a  study  of  the 
best  methods  of  obtaining-  relief  for  our  patients.  Some 
acquaintance  with  psychology  affords  the  best  hope  of 
dealing  with  these  problems,  and  these  few  suggestions 
are  made  in  the  hope  of  stimulating  interest  in  this  line 
of  inquiry. 

Mr.  Claud  Worth 

remarked  that  the  question  of  false  macula  was  raised, 
and  he  had  investigated  many  thousands  of  cases  of 
squint,  but  had  never  come  across  an  undoubted  case  of 
false  macula — of  true  fusion  in  an  abnormal  part  of  the 
retina.  There  was  also  the  question  of  suppression  in 
some  of  the  lower  animals  who  had  not  binocular  vision 
but  in  whom  the  fields  sometimes  ovei"lapped.  He 
thought  there  was  one  thing  in  squint  which  threw  some 
light  on  the  suppression  of  overlapping  parts.  In  a  case 
of  squint  with  no  binocular  vision  and  no  trace  of  fusion 
sense,  with  good  vision  in  the  deviating  eye,  there  was 
no  suppression  for  moving  objects  in  the  part  of  the  field 
of  the  deviating  eye  which  was  not  overlapped  by  the 
fixing  eye ;  here  moving  objects  were  perceived.  That 
was  a  common  experience  if  there  was  good  vision. 

With  regard  to  amblyopia  ex  anopsia.  There  was  an 
experiment  which  was  not  infrequently,  accidentally, 
made  in  hospital  work.  One  kept  the  fixing  eye  strapped 
up  when  the  other  had  lost  power  of  central  fixation.  If 
the  squint  had  not  lasted  during  too  large  a  proportion 
of  the  patient's  life,  the  sight  of  the  deviating  eye  would 
be  restored.  He  had  had  many  cases  in  which,  owing  to 
irregular  attendance,  the  treatment  had  been  kept  up  too 
long,  and  then,  after  the  vision  of  the  deviating  eye  had 
become  perfect,  the  originally  fixing  eye  had  become,  in 
some  cases,  very  blind,  so  as  to  have  lost  fixation.  In 
one  case  the  child  went  to  India,  and  the  treatment  was 
carried  out  for  such  a  long  time  that  the  originally  fixing 
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eye  was  nearly  blind  permanently,  and  he  found  it 
impossible  to  restore  it.  There  was  not  now  sufficient 
time  for  him  to  go  into  the  proofs,  but  twenty  years  ago 
he  published  statistics  of  cases  of  squint  in  which  the 
probable  age  of  onset  was  given,  also  the  vision  when  all 
possible  means  had  been  taken  to  restore  sight.  As 
Mr.  Juler  had  just  said,  one  could  not  be  certain  about 
the  onset  age  in  any  particular  case  of  squint.  He,  the 
speaker,  was  careful  to  take  only  cases  in  which  one 
could  tell  the  onset  age  with  reasonable  certainty,  and  in 
which  there  was  a  constant  unilateral  squint.  By  taking 
many  cases  one  worked  out  the  error  of  chance  to  a  great 
extent. 

Mr.    BcRDON-CoOPEfi, 

referring  to  the  stereoscopic  diagram  of  Prof.  Spear- 
man, said  that  most  present  realised  that  the  marks 
produced  F  F.  He  noticed  that  the  right-hand  F  was 
decidedly  smaller  and  nearer  the  eye  than  the  left-hand 
one  was,  and  to  his  own  eye  there  was  a  distinct  per- 
ception of  depth.  Could  not  the  appearance  of  the  two 
F's  in  contradistinction  to  the  T  which  ought  to  be 
seen  and  the  perception  of  depth  be  accounted  for  by 
assuming  that  there  was  an  extra  effort  put  into  one  or 
other  internal  rectus  muscle  (in  his  case  the  right),  as  the 
rifht  image  was  nearer  the  eye  than  the  left. 


Mr.  Gkay  Clegg 

remarked  that  one  did  not  often  find  insanity  attributed 
to  eye  causes,  but  that  was  opposed  to  the  statements  of 
American  observers,  who  ascribed  various  insanities  to 
small  heterophorias.  He  had  a  patient  who  was  blind 
with  cataract  for  a  number  of  years,  and  after  the  lens 
was  extracted  she  had  to  re-learn  her  stereognostic  sense. 
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IV.     DISCUSSION     ON    THE    TREATMENT    OF 
MANIFEST  CONCOMITANT  STRABISMUS. 

Openikg   Paper. 

By   Mr.   Claud  Worth. 

I  TAKE  it  that  the  duty  of  the  opener  of  a  debate  is  to 
provide  material  for  discussion  rather  than  to  endeavour 
to  impart  information.  But  it  is  difficult  to  put  one's 
remarks  in  the  form  of  questions  when  one  holds  very 
definite  opinions  as  to  what  the  answers  should  be.  So  I 
will  describe  briefly  my  own  views  and  practice,  in  the 
hope  that  those  who  dissent,  as  well  as  those  who  agree, 
will  give  us  the  benefit  of  their  experience. 

The  matters  to  be  considered  in  the  treatment  of  con- 
vergent squint  are  : 

(1)    Prevention  or  cure  of  amblyopia  e,v  anopsia. 

'^2)    Correction  of  refractive  error. 

(3)  Fusion  training. 

(4)  Operation. 

(1)  Amhlyojna. — If  a  constant  nnilateral  squint  has 
lasted  for  a  considerable  proportion  of  the  child's  life,  in 
the  absence  of  efficient  treatment  the  deviating  eye  will 
be  found  to  be  more  or  less  blind.  As  recently  as  twenty 
years  ago  it  Avas  an  open  question  whether  amblyopia  was 
a  cause  or  a  result  of  squint.  Now  probably  no  one 
doubts  that  the  amblyopia  is  almost  invariably  acquired 
from  disuse.  The  loss  of  sight  is  more  rapid  the  younger 
the  child.  One  who  begins  to  squint  constantl}'  at  the 
age  of  one  year  may  lose  central  fixation  in  three  or  four 
months.      I   have  never  seen    central  fixation  lost  in    an 
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eye  which  began  to  squint  after  six  yeai's  of  age.  In 
slight  degrees  of  amblyopia  the  deviating  eye  can  fix 
when  the  other  eye  is  shaded.  When  vision  falls  below 
"^6  ^^'  6%  fixation  is  lost.  In  extreme  degrees  the  sight 
may  be  reduced  to  perception  of  light. 

The  only  Avay  to  prevent  or  to  overcome  amblyopia  is 
to  force  the  child  to  use  the  deviating  eye.  This  is  far 
more  important  than  all  the  rest  of  the  treatment  of 
squint. 

In  a  recent  squint,  to  prevent  amblyopia  or  to  cure  low 
degrees,  the  fixing  eye  should  be  kept  under  atropine 
until  it  becomes  the  deviating  eye.  Then  see  the  child 
again  when  the  effect  of  the  atropine  has  passed  off. 
After  this  the  deviation  must  be  kept  alternating,  one  or 
other  e\"e  being  atropised  occasionally  if  necessary. 

If  central  fixation  in  the  deviating  eye  is  absent  or 
unsteady  the  atropine  treatment  is  not  sufficient.  Then 
the  fixing  eye  should  be  continuously  occluded.  Inter- 
mittent bandaging  is  of  little  use.  The  best  plan  is  to 
seal  up  the  eye  with  a  gauze  pad  and  strapping  plaster. 
The  eye  may  be  occluded  for  days  or  weeks  or  even 
months,  until  the  squint  alternates.  The  case  must  not 
be  lost  sight  of,  for,  after  curing  amblyopia  in  the 
deviating  eye,  it  is  quite  possible  to  produce  amblyopia  in 
the  originally  fixing  eye.  There  is  a  curious  fact  which 
throws  some  light  upon  the  nature  of  the  amblyopia  of 
squint.  No  matter  how  young  the  child  or  how  long  the 
fixing  eye  may  be  occluded,  the  sight  of  the  occluded  eye 
does  not  suffer  so  long  as  the  deviating  eye  is  unable  to 
fix.  But  if  fixation  is  restored  and  the  sight  approaches 
the  normal,  the  vision  of  the  fixing  eye  quickly  deteriorates 
if  occluded  too  long. 

While  the  better  eye  is  occluded  it  does  not  much 
matter  whether  glasses  are  worn  or  not,  unless  the 
deviating  eye  is  very  astignuitic. 

If  central  fixation  is  not  restored  in  the  deviating  eye 
after  the  fixing  eye  has  been  occluded  continuously  for 
three  weeks  the  case  is  probably  hopeless.      But  there  are 
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many  exceptions,  and  it  is  well  to  persevere   much   longer 
tlian  this. 

When  central  Hxatioii  has  been  restored  and  the  sight 
of  the  deviating-  eye  so  improved  that  the  child  can  see  a 
f-in.  ivory  ball  on  the  carpet  20  feet  away,  the  pad 
should  be  discontinued  and  tlie  fixing  eye  kept  under 
atropine,  the  patient  wearing  whatever  glasses  may  be 
required.  He  will  then  use  the  fixing  eye  for  distance. 
But,  having  no  power  of  accommodation  in  this  eye,  he 
will,  in  near  vision,  use  the  nnatropised  eye,  which  will  thus 
be  exercised  for  a  considerable  portion  of  each  day.  This 
should  be  continued  until,  when  the  effect  of  atropine  has 
passed  off,  the  squint  alternates. 

(2)  Correction  of  refractive  error. — There  is  not  much  to 
be  said  about  this,  except  that  no  child  is  too  young  to 
wear  glasses  if  they  are  required. 

(3)  Fusion  training. — Though  there  are  many  methods 
of  fusion  training,  there  are  certain  ])i'inciples  which  must 
apply  to  all.  The  child  must  be  young,  generally  under 
six  years  of  age.  I  have  seldom  been  able  to  get  any 
useful  result  from  training  commenced  after  this  asfe. 
The  sight  of  the  deviating  eye  must  be  good.  One 
needs  some  optical  device  by  means  of  which  pictures 
may  be  thrown  simultaneously  upon  the  ma.cular  region 
of  each  eye.  The  first  and  most  difficult  step  in  the 
treatment  is  to  overcome  the  suppression.  Javal  en- 
deavoured to  accomplish  this  by  continuous  occlusion  of 
each  eye  alternately  during  several  months.  This  is 
certainly  efficient  in  many  cases,  as  is  shown  by  the  fact 
that  fusion  training  often  proves  especially  easy  imme- 
diately after  prolonged  continuous  occlusion  of  the  better 
eye  for  the  treatment  of  amblyopia.  Another  and 
quicker  method  of  overcoming  the  suppression  is  by 
une(|ual  illumination  of  the  object  slides  in  whatever 
instrument  one  is  using.  Lastly,  but  by  no  means  least, 
one  must  be  able  to  kee])  tlie  interest  and  attention  of 
the  patient  during  each  lesson. 

As    regards  the   practical    utility    of    fusion   training,  I 
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take  it  that  at  the  present  time  most  surgeons  are  agreed 
that  the  essential  cause  of  squint  is  a  defect  of  the  fusion 
sense.  Some  hold  that  it  ought  to  be  possible  to  remove 
the  cause  by  ti-aining  the  fusion  sense  ;  others  consider 
fusion  training  mere  waste  of  time.  In  theoiy  the  former 
view  is  absolutely  correct  ;  in  practice  the  truth  lies 
somewhere  between  these  two  extremes.  Twenty-one 
years  ago  I  read  a  paper  l:)efore  this  Society  upon  the 
orthoptic  ti'eatment  of  squint.  Subsequent  experience 
has  confirmed  everything  I  said  then.  But  unfortunately 
the  proportion  of  cases  in  which  fusion  training  is 
practicable  is  much  smaller  than  I  thought.  In  many 
cases  one  is  not  consulted  until  the  child  has  passed  the 
age  limit,  and  in  a  certain  proportion  of  cases  there 
appears  to  be  a  congenital  absence  of  the  potential  faculty 
of  fusion,  so  that,  thovigh  both  images  may  be  perceived 
towards  the  periphery  of  the  fields,  one  or  other  is 
obstinately  suppressed  when  they  are  brought  near  the 
macula?.  And  the  number  of  visits  which  may  be 
required  is  sometimes  a  difficulty.  But  in  suitable  cases 
and  at  the  rig-ht  age  this  treatment  yields  results 
which  could  not  have  been  obtained  by  any  other  means. 
Fusion  training  is  especially  work  for  a  young  man  who 
has  plenty  of  time,  infinite  patience,  and  who  is  perhaps 
more  in  sympathy  with  young  children  than  he  may  be 
in  later  years. 

It  must  be  borne  in  mind  that  the  object  of  fusion 
training  is  not  to  correct  the  deviation,  except  in  small 
degrees,  but  to  enable  the  patient  to  see  binocularly  when 
the  visual  axes  shall  have  been  restored  to  ap})roxiniately 
their  normal  relative  directions. 

(4)  Oiteraiion. — If  measurements  from  time  to  time  of 
the  angle  of  the  deviation  show  that  it  is  not  decreasing, 
operation  becomes  necessary.  If  there  is  no  hope  of  binocu- 
lar vision  I  usually  do  not  operate  until  seven  or  eight 
years  of  age.  In  a  case  in  which  fusion  training  has 
produced  a  tendency  to  fusion  with  the  instrument 
adjusted  to  the  angle  of  the   deviation,  but   the  deviation 
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is  not  decreasing-,  one  may  operate  at  any  time — the 
earlier  the  better.  The  "  desire  "  for  fusion  will  sufhce 
to  overcome  a  very  small  horizontal  deviation,  but  any 
inaccnracy  in  a  vertical  direction  will  produce  persistent 
and  annoying  diplopia,  which  usually  can  only  be  cured 
])y  further  operation.  A  second  image,  which  towards 
the  periphery  may  only  be  perceptible  with  the  help  of 
a  coloured  glass,  may  be  very  obtrusive  when  it  falls  near 
the  macula. 

A  pei'son  who  does  not  squint,  but  who  has  a  moderate 
degree  of  hypei'metropia  and  no  astigmatism,  ma}-  perhaps 
wear  reading  glasses,  but  usually  will  not  find  it  necessary 
to  wear  glasses  constantly.  In  the  not  uncommon  case 
of  a  patient  witli  a  similar  refractive  error,  who  has 
straight  eyes  and  some  slight  degree  of  fusion  while 
glasses  are  worn  but  whose  eyes  are  strongly  convergent 
without  glasses,  accui"ate  advancements  of  both  external 
recti  will  enable  glasses  to  be  dispensed  with  except 
for  reading.  I  believe  that  in  such  a  case  any  tampering 
with  the  interni  would  be  especiall}*  dangerous.  In  the 
case  of  a  girl  >vliose  appearance  is  of  importance,  or  of  a 
boy  whose  career  might  be  adversely  affected  by  the 
necessity  of  wearing  glasses  constantly,  operation  is 
certainly  to  be  recommended,  provided  that  the  surgeon 
is  certain  of  his  ability  to  perform  it  accurately. 

Foi-merly  I  frequently  perfoiMiied  tenotomy  of  the 
inteinial  rectus  in  combination  with  advancement  of  the 
externus  in  high  degrees  of  convergent  squint.  This 
practice  was  finally  abandoned  in  1905.  Many  of  these 
operations  were  followed  by  divergence  long  afterwards. 
And  in  any  case  tenotomy  makes  any  approach  to 
accuracy  impossible.  For  many  years  I  have  relied 
exclusively  upon  advancement  alone.  Except  in  very 
small  deviations  both  externi  are  advanced.  Correction 
of  a  large  deviation  by  advancement  of  one  externus 
only  usually  causes  the  patient  to  keep  his  liead  turned 
away  from  the  side  of  the  operated  eye,  and  ir  may 
cause  a  noticeable  retraction  of  the  globe. 
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In  the  operation  of  advancement  small  variations  in 
technique  are  not  of  great  importance,  provided  that 
certain  essentials  are  complied  with. 

(1)  Sutures  in  the  muscle  must  hav^e  a  firm  hold  which 
will  not  give  in  the  least,  but  they  must  be  so  placed  as 
not  to  cut  off  the  blood  supph'  from  the  forward  end  of 
the  muscle.' 

(2)  The  sutures  must  have  a  secure  hold  in  the 
sclerotic. 

(3)  The  sutures  must  pass  horizontally  from  the  muscle 
to  the  globe.  Sutures  extending  fanwise  above  and 
below  are  apt  to  give  rise  to  vertical  deviations  or  torsion. 

(4)  The  cut  end  of  the  muscle  must  be  held  in  contact 
with    bare    sclerotic    durino-    the    healino".       Interveniiio: 

O  O  c^ 

episcleral  tissue  would  prevent  firm  union. 

(5)  It  is  of  great  importance  to  avoid  as  far  as  possible 
disturbance  of  the  relations  of  the  muscle.  If  the  muscle 
is  dissected  out  its  function  is  very  greatly  impaired, 
and  no  one  can  foretell  to  what  extent  the  mutilation  will 
impair  it. 

(6)  The  eye  must  be  kept  very  still  afterwards  until 
firm  union  has  taken  place.  I  keep  the  patient  in  bed 
with  both  eyes  bandaged  for  ten  days  after  each  operation. 
If  one  were  satisfied  with  merely  approximate  results 
thei'e  would  be  no  need  to  keep  him  in  bed  at  all,  for  the 
sutures  would  not  tear  out,  but  would  give  just  enough  to 
make  accuracy  impossible. 

(7)  The  opponent  must  not  be  tenotomised,  for,  ajiart 
from  the  danger  of  divergence,  such  a  proceeding  renders 
accuracy  impossible.  Moreover  it  is  unnecessary,  for 
with  suitable  technique  and  skill  in  operating  one  can 
produce  any  desired  degree  of  rotation  by  advancement 
alone. 

Advancement  differs  from  almost  every  other  operation 
in  that  no  definite  measurements  or  directions  can  be 
given  or  fc^llowed.  A  surgeon  who  lias  mastered  the 
technique  of  advancement  and  has  performed  the  opera- 
tion  a  few  times  is  like  one  who  has  boug-lit  a  violin  and 
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has  studied  music.  Long  pvactiee  aud  a  certain  aptitude 
are  required  to  make  a  good  violinist  or  an  accurate 
operator  upon  the  external  ocular  muscles.  After  long 
practice  one  learns  to  estimate  and  to  produce  the  effect 
required  in  each  case  by  a  judgment,  })artly  subconscious, 
somewhat  similar  to  that  which  guides  the  fingers  of  a 
violinist. 

There  are  practically  no  unavoidable  failures  in  s([uint 
operations.  The  result  is  a  measure  of  the  skill  and 
experience  of  the  surgeon  in  this  operation,  and  he  should 
be  prejiared  to  accept  full  responsibility  for  it. 


Opening  Papek. 
Bv  Mr.  a.  J.  Bai.lantyne. 


Mr.  President  and  Gentlemen, — At  the  outset  let  me 
make  it  clear  that  in  accepting  the  invitation  of  our 
Secretary  to  take  part  in  this  discussion,  I  do  not  propose 
to  make  any  novel  or  original  contribution  to  the  subject. 
I  am  here  merely  as  one  of  the  rank  and  file,  more  than 
a  little  embarrassed  in  the  presence  of  those  who  have 
made  this  subject  their  own,  whom  we  gladly  acknowledge 
as  our  teachers,  and  to  whom  we  look  for  still  more  light 
on  a  fascinating  but  somewhat  obscure  subject. 

^Tethods  ok  Treatment. 

I  take  it  that  the  methods  of  treatment  of  manifest 
concomitant  strabismus  which  we  have  at  our  command 
may  all  be  embraced  under  the  heads  of  optical  correction, 
visual  training,  training  of  binocular  vision,  and  operation, 
that  all  of  these  are  of  acknowledged  value,  and  that  we 
are  likely  to  differ  from  each  other  mainly  in  the  relative 
prominence  given  to  each  in  our  practice. 

The  following  remarks  are  based  on  my  own  experience 
and  practice,  and  refer  almost  entirely  to  concomitant 
convergent  squint. 
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Optical  correction.  — I  suppose  tliere  is  universal  agree- 
ment that  the  fii'st  procedure  in  every  case  should  be  an 
estimation  of  the  refraction  and  the  prescription  of 
suitable  glasses  for  constant  wear.  In  the  great  majority 
of  the  cases  there  is  an  error  of  refraction — h3'perme- 
tropic  astigmatism,  or  hypermetropia  of  at  least  1"5  D., 
and  the  pi'escription  of  glasses  would  therefore  be  justified 
on  other  grounds  than  the  pi-esence  of  the  squint  alone. 
If  there  is  an  undoubted  squint  one  need  not  hesitate  to 
order  glasses,  even  for  an  infant.  If  retinoscopy  revealed 
merely  a  low  degi*ee  of  hypermetropic  astigmatism  one 
would  not  expect  glasses  to  influence  the  squint,  and  one 
would  probably  postpone  the  ordering  of  glasses  until  the 
child  was  perhaps  two  j-ears  of  age,  but  so  far  I  have  not 
met  with  a  case  of  strabismus  in  a  young  infant  in  which 
there  was  not  quite  a  considerable  degree  of  hyperme- 
tropia. 

Happily  in  many  cases  the  Aveai"ing  of  glasses  is 
sufficient  in  itself,  or  with  visual  training  if  necessary,  to 
render  a  manifest  squint  latent,  and  ultimately,  in  the 
course,  it  may  be,  of  years,  to  abolish  the  s(|uint  entirely. 
In  the  remaining  cases  glasses  often  help  towards  the 
cosmetic  effect,  and  they  are  an  indispensable  pi'eliminary 
to  both  visual  training  and  the  training  of  binocular 
vision. 

Among  those  of  my  cases  in  which  glasses  and  visual 
training  alone  corrected  the  deviation,  the  oldest  w^as 
twenty  years  of  age  at  the  commencement  of  treatment. 
Almost  all  the  others  were  seven  years  of  age  or  younger. 
'J'lie  largest  s([uint  thus  corrected  was  one  of  40  degrees, 
the  patient  being  eighteen  months  old  and  the  squint  of 
two  weeks'  duration.  In  the  great  majority  the  angle 
Avas  15  degrees  or  less.  The  spherical  error  ranged  from 
1  to  6  dioptres  of  hypermetrojiia.  In  (juite  a  number 
of  them  one  eye  was  already  amblyopic,  and  the  cosmetic 
cure  was  obtained  in  spite  of  the  persistence  of  tlu'  whole 
or  part  of  the  amblyopia. 

F/.sno/    trainiiKj. — AVitli    regard    to    this   also,    there    is 
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general  agreement  ;  if  one  eye  is  amblyopic  we  should 
attempt  to  train  it. 

Opinion  is  still  undecided  as  to  the  relative  frequency 
of  congenital  amblyopia  and  of  amblyopia  e,e  anopsia. 
Everyone  is  familiar  with  the  part  which  acquired 
amblyopia — from  corneal  disease  for  example — plays  in  the 
occurrence  of  squint  in  children  of  school  age,  and  one  is 
therefore  tempted  to  assume  that  congenital  amblyopia 
must  be  a  contributing  cause  in  many  cases  of  strabismus 
in  younger  children  ;  but  in  my  own  experience  the 
shorter  the  interval  between  the  onset  of  the  squint  and 
the  date  of  the  first  examination  the  less  one  sees  of 
amblyopia,  and  I  am  therefoi'e  inclined  to  agTee  with 
those  who  hold  the  opinion  that  in  most  cases  the 
amblyopia  is  the  i-esult  of  the  squint.  1'here  is  all  the 
more  encouragement  therefore  to  make  an  attempt  to 
restore  vision  in  the  squinting  eye,  although  in  the 
majority  of  the  cases  the  result  is  disappointing,  probably 
because  we  see  the  children  at  too  late  an  age. 

I  employ  the  usual  methods  of  more  or  less  continuous 
use  of  atropine  to  the  sound  eye  combined  with  occlusion 
of  the  sound  eye  for  a  stipulated  period — say  two  houi-s 
daily. 

Operation. — Coming  now  to  the  question  of  operation, 
I  find  that  I  incline  to  operate  now  at  an  earlier  age  than 
we  were  taught  to  consider  safe,  and  earlier  than  some  of 
my  colleagues;  indeed,  I  do  not  think  that  we  should  lay 
down  any  minimum  age-limit  for  opei'ation  so  long  as  we 
do  not  make  any  extravagant  promises  as  to  immediate 
results,  and  do  not  allow  our  eagerness  for  a  good  im- 
mediate result  to  tempt  us  to  do  too  much,  above  all  so 
long  as  we  avoid  tenotomies.  It  is  true  that  in  some 
young  children  even  a  dou!)le  advancement  gives  a  dis- 
appointing result,  and  for  no  obvious  reason  ;  but,  in  mv 
experience,  Ave  can  in  the  great  majority  of  cases  get  an 
approximately  straight  position  of  the  eyes  by  means  (jf 
advancements  alone,  and  even  a  partial  correction  of  the 
deviation  n)ust  hasten  the  ultimate  cure  and  be  an  aid  to 
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any  other  tree,tment  that  may  be  adopted.  Moreover,  I 
have  never  seen  a  permanent  over-correction  caused  by 
advancement  or  muscle-folding,  and  for  that  reason  I 
would  not  hesitate  to  operate  at  any  age,  having  first,  of 
course,  ascertained  from  six  months'  trial  of  non-operative 
treatment  that  a  cure  by  these  methods  was  unlikely  to 
be  obtained.  So  far  the  earliest  age  at  which  I  have 
operated  is  two  and  a-half  years,  but  four  years  is  not  an 
uncommon  age  among  private  cases. 

My  favourite  operations  are  advancement  of  the 
external  rectus  as  described  by  AVorth,  and  a  muscle- 
folding  operation  published  by  Worton  in  the  Ojihthal- 
moscoj)e,  June,  1914  ;  but  I  have  very  little  prejudice  in 
favour  of  particular  operations,  having  seen  equally  good 
results  from  many  different  operations  in  the  hands  -of 
different  surgeons.  In  my  hands  Worth's  advancement 
can  usually  be  depended  on  to  correct  20  or  25  degrees 
of  convergence,  while  the  muscle-folding  operation  gives 
about  half  of  this  effect.  In  young  children  the  latter 
operation  gives  one  an  added  sense  of  security  in  that, 
even  if  sickness,  restlessness  or  interference  with  the 
dressings  should  cause  the  stitches  to  yield,  the  condition 
cannot  be  left  worse  than  it  was  before  operation. 

In  the  3'oungest  children,  then,  I  prefer  the  muscle- 
folding  operation,  and  if  the  deviation  is  round  about 
25  degrees  I  operate  on  both  external  recti  at  the  same 
sitting.  In  children  who  are  old  enough  to  control 
themselves  I  employ  a  single  advancement,  repeating  this 
on  the  second  eye  at  a  later  date  if  one  advancement 
does  not  produce  a  sufficiently  large  effect. 

Tenotomy  of  the  internal  rectus  I  employ  comparatively 
rarely,  and  never  as  the  sole  means  of  correcting  a  squint, 
although  I  think  it  may  be  justifiable  in  an  adult  to 
correct  a  constant  deviation  of,  say  15  to  20  degrees. 

I  consider  it  a  mistake  to  combine  tenotomy  with 
advancement  at  one  operation  in  a  patient  under  sixteen 
years  of  age,  and  even  above  that  age  unless  the  angle  of 
the  squint  is  constant,  as  there  is  a  real  danger  of  over- 
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correction.  In  cliildreii  it  is  wise  to  do  too  little  rather 
than  too  inucii,  and  if  tenotomy  is  performed  at  all  it 
should  only  be  as  a  last  resort,  and  to  complete  the 
cosmetic  result  in  cases  Avhere  double  advancement  has 
failed  to  put  the  eyes  straight.  Tenotomy  of  the  internus 
performed  after  the  permanent  effect  of  advancement  of 
the  externus  has  declared  itself,  does  not  produce  the 
extensive  and  unconti'ollable  result  which  follows  tenotomy 
in  combination  with  advancement. 

The  behaviour  of  the  eyes  in  the  variable  squints  of 
young  children  suggests  the  existence  of  a  state  of 
excitability  and  instability  of  the  accommodation  and 
convergence  centres  analogous  to  that  Avhich  causes  the 
uncontrolled  movements  of  limbs  and  featui-es  in  other 
children  of  a  similar  age.  The  operative  treatment  of 
the  strabismus  in  such  cases  may  be  very  disappointing, 
and  although  I  believe  that  advancement  is  often  called 
for,  I  would  avoid  holding  out  hopes  of  an  immediate 
complete  correction  of  the  deformity.  I  would  suggest 
that  in  some  at  least  of  these  cases  in  which  operation 
fails  to  produce  the  effect  we  desire,  the  fault  does  not 
lie  in  a  slipping  of  our  stitches,  but  in  the  fact  that  we 
are  looking  to  a  mechanical  method  to  correct  what  is, 
after  all,  a  functional  error,  our  aim  being  defeated  by  a 
persistent  state  of  hyperexcitability  of  the  convei-gence 
centre.  The  prospects  of  a  cosmetic  cure  from  operation 
are  better  the  older  the  patient,  and  in  my  opinion  it  is 
only  in  the  case  of  a  long-established  and  constant  squint 
in  the  adolescent  or  adult  that  one  can  talk  of  estimating 
accurately  the  angular  effect  of  any  particular  operation. 
This,  I  suppose,  commits  one  to  the  view  that  as  time 
goes  on  the  strabismus  becomes  more  of  an  anatomical 
defoi-mity  and  less  of  a  functional  deviation — a  view  which 
is  supported  by  the  general  inefficacy  of  optical  and 
orthoptic  treatment  in  older  patients,  and  by  the  fact  that 
in  many  cases  the  convergence  persists,  even  under  the 
combined  influence  of  atropine  and  chloroform. 

Trainiyig  of  binocular  vision. — I  have  dealt    first   with 
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the  optical  and  operative  treatment,  because  there  is 
likely  to  be  general  agreement  as  to  their  application,  and 
now  I  come  to  the  training  of  binocular  vision,  or,  as 
Mr.  Worth  terms  it,  the  training  of  the  fusion  faculty, 
as  to  which,  I  imagine,  there  will  be  a  good  deal  more 
room  for  controversy. 

I  had  not  been  long  in  ophthalmic  practice  when  Mr. 
Worth  published  his  important  work  on  squint,  and,  like 
many  others,  I  took  up  the  matter  with  considerable 
interest.  I  was  naturally  able  to  devote  some  time  to 
my  cases,  and  I  tried  to  carry  out  the  method  of  amblyo- 
scopic  training  conscientiously.  I  have  to  confess  that 
my  results  were  disappointing.  In  most  of  my  cases 
I  scarcely  succeeded  in  getting  the  child  interested  in  the 
"  game,"  and  for  some  years  my  ainblyoscope  has  been 
used  almost  entirely  for  purposes  of  examination  and 
diagnosis.  Although  I  have  had  one  or  two  successes, 
I  cannot  say  that  my  "  cures "  were  entirely  or  mainly 
due  to  my  fusion  training.  These  few  cases  would  perhaps 
have  made  as  good  a  recovery  Avithout  the  exercises.  In 
this  connection  I  should  like  to  refer  to  an  observation 
made  some  years  ago  by  Dr.  H.  Wright  Thomson,  of 
Glasgow.  He  made  inquiry  among  the  boys  and  girls 
of  about  fourteen  years  of  age  in  one  of  the  large  public 
schools,  to  ascertain  how  man}'  of  them  had  suffered  in 
their  eai-lier  years  from  squint,  and  had  "  grown  out  of" 
the  defect.  I  cannot  give  his  tiguies,  but  he  tells  me 
that  he  was  surprised  to  find  how  many  there  were  who 
had  not  only  recovered  spontaneously  from  the  strabismus, 
but  who  manifested  the  highest  grade  of  binocular  vision. 
Perhaps  some  of  the  subsequent  speakers  may  have  made 
observations  on  this  point,  which  seems  to  suggest  that  a 
delayed  development  of  the  fusion  faculty  may  occur,  and 
may  contribute  to  the  spontaneous  cure  of  strabismus. 

To  return  to  the  ainblyoscope :  my  own  experience 
having  been  so  disa])])oiiiting,  1  have  made  in(|uiries 
among  my  colleagues  in  (Jlasgow,  aiul  Hnd  that  that 
experience  has  been    the   general    one.      ^bily  one  of   my 
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friends  claims  to  get  valuable  results  from  the  practice  of 
fusion-training.  He  prescribes  exercises  with  the  amblyo- 
scope  to  be  carried  out  at  home,  combined,  of  course, 
with  systematic  visual  training  where  that  is  necessary. 
It  will  be  interesting  to  learn  from  this  discussion  how 
far  orthoptic  training  has  succeeded  in  establishing  itself 
in  the  practice  of  members. 

Now,  although  I  confess  to  something  like  failure  with 
stereoscopic  training,  this  does  not  imply  any  disbelief  in 
the  results  obtained  by  others,  or  w^ant  of  faith  in  the 
scientific  basis  of  the  method.  Admittedly  the  work  is 
difficult  and  needs  much  time  and  patience.  In  my  own 
case  I  find  a  lack  of  a])i]ity  to  interest  the  younger 
children  in  the  pictures  and  to  make  them  understand 
what  one  Avants ;  but,  believing  as  I  do  that  the  rational 
treatment  of  strabismus,  like  the  treatment  of  other 
disorders,  should  be  based  oti  accurate  knowledge  of  its 
pathogenesis  and  of  the  physiology  of  the  organs  con- 
cerned, and  believing  that  the  orthoptic  treatment  of 
squint  has  such  a  basis,  one  has  a  guilty  feeling  of  a  duty 
neglected  when  the  ainblyoscope  is  allowed  to  lie  on  one 
side  unused.  Even  if  the  number  of  cures  wrought  by 
orthoptic  training  is  small,  I  think  it  cannot  be  denied 
that  the  conception  of  a  defect  of  the  fusion  faculty  as 
the  underlying  and  unifying  factor  in  concomitant 
strabismus  is  the  greatest  advance  in  the  theoiy  of  squint 
since  the  work  of  Bonders,  and  that  it  opens  up  the  way 
to  an  immense  advance  in  treatment.  In  one  sense  tlie 
recognition  of  the  trainability  of  the  fusion-faculty  is  a 
much  bigger  thing  than  Bonders'  conception  of  the  rela- 
tion of  strabismus  to  ametropia,  for  it  seems  to  satisfy 
our  search  for  the  primary  factor  which  underlies  all 
concomitant  squints,  and,  after  all.  Bonders  ])laced  the 
emphasis  on  one  of  the  accessory  factors.  His  work  has 
been  justified  by  tlie  results  of  purely  optical  treatment, 
Init  the  cure  of  squint  by  the  use  of  glasses  falls  short  of 
our  ideal  in  that  it  is  consistent  with  the  persistence  of  a 
unilateral   amblyopia,  and   is  often  only  a  cosmetic  result 
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without  the  establishment  of  binocular  vision.  The  same, 
of  course,  is  true  of  operative  treatment.  If  we  conceive 
of  strabismus,  not  as  an  anatomical  deformity  but  as  a 
functional  disorder,  in  which  the  most  important  element 
is  the  lack  of  binocular  vision,  then  the  last  word  in 
treatment  lies  with  the  stereoscope. 

Investigation  of  Cases  of  Strabismus. 

Although  I  have  admitted  that  the  difficulties  in  the 
way  of  the  employment  of  stereoscopic  training  have,  in 
my  case,  prevented  its  adoption  as  a  regular  method  of 
treatment,  I  have  become  more  impressed  with  the 
desirability  of  investigation  of  the  fusion  faculty,  along 
with  the  motor  functions  of  the  eyes,  as  a  preliminary  to 
the  operative  and  other  forms  of  treatment.  In  deciding, 
for  instance,  to  aim  at  obtaining  a  smaller  or  greater 
effect  by  operation,  the  angle  of  the  squint  alone  is  not  a 
i-eliable  guide.  A  preliminary  investigation  with  the 
amblyoscope  will  show  that  in  a  certain  proportion  of 
cases  there  is  a  total  absence  of  the  fusion  faculty,  or 
even  an  apparent  "  antipathy  to  binocular  vision."  I 
believe  that  in  such  cases  the  results  of  opei-ative  treat- 
ment cannot  be  accurately  foretold,  that  it  is  better  to  do 
too  little  rather  than  too  much,  and  that  tenotomy  of  the 
internal  rectus  muscle  is  to  be  avoided,  unless  we  are 
dealing  with  a  fully-grown  adult.  The  uncertainty  of 
the  operative  effect  in  such  circumstances  Avas  illustrated 
by  two  recent  cases.  One,  a  lad,  get.  21  years,  had  a 
convergent  squint  of  about  35  degrees ;  he  was  almost 
emmetropic  and  had  good  central  vision  in  both  eyes. 
Two  satisfactory  advancements  left  about  10  degrees  of 
convergence.  The  other,  a  boy,  ajt.  12  years,  had  a 
convergent  squint  of  45  degrees,  with  over  6  dioptres  of 
hypermeti'opia,  and  one  eye  was  amblyopic.  A  single 
jidvancement,  performed  in  tlu'  usual  way  and  expected 
to  give  about  25  degrees  of  correction,  jiroduced  a 
marked  divergence,  which,  even  with  the  abandonment  of 
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glasses     ami     atropine,     lasted     two     iiionths     and     then 
gradually  passed  into  a  slight  convergence. 

When  one  considers  the  large  variety  of  factors  which 
enter  into  the  pathogenesis  of  concomitant  strabismus — 
shock  or  illness,  accommodation  excess,  anisometropia, 
temporary  reduction  of  visual  acuity  or  occlusion  of  one 
eye,  congenital  amblyopia,  heterophoria,  temporary  paresis 
of  an  external  rectus  muscle,  defective  development  of 
the  fusion  faculty,  and  so  forth,  it  seems  certain  that  the 
same  treatment  will  not  be  suitable  for  every  case,  and 
that  it  would  be  wise,  before  commencing  treatment,  to 
investigate  not  only  the  refraction,  the  visual  acuity,  the 
angle  of  the  squint  and  the  field  of  fixation,  but  also,  so 
far  as  the  age  of  the  patient  will  permit,  the  field  of 
vision,  the  amplitude  of  accommodation  and  convergence, 
the  presence  or  absence  of  vertical  deviation  and  the  state 
of  the  fusion  faculty,  always  bearing  in  mind  that  the 
ideal  treatment  of  strabismus  must  be  based  on  an 
accurate  knowledge  of  the  pathogenesis  of  the  disorder 
and  of  the   physiology  of  the  functions   concerned. 

It  is  here  that  the  limits  seem  to  be  set  to  further 
advance  in  our  methods  of  treatment.  There  are  a 
number  of  unanswered  questions  with  which  we  are  all 
familiar ;  for  example,  why  is  it  that  some  persons  with 
undeveloped  binocular  vision,  amblyopia  and  hyper- 
metropia  have  straight  eyes,  while  others  with  good 
visual  acuity,  a  good  optical  correction,  and  at  least  a 
certain  desire  for  binocular  vision,  continue  to  squint  ? 
If  the  cause  of  the  average  convergent  squint  is  a  combina- 
tion of  hypermetropia  with  a  defective  development  of 
the  fusion  faculty,  and  if,  as  we  are  told,  a  child  begins 
to  accommodate  and  converge  as  early  as  the  third 
month,  why  is  it  that  squint  is  relatively  so  uncommon, 
and  why  is  its  onset  so  often  delayed  until  the  third  or 
fourth  year  ? 

Again,  how  is  it  that  in  some  cases  amblyopia  ex 
anopsia  develops  in  the  course  of  a  few  months,  while  in 
other  cases    a    monolateral    squint   may   persist   for  years 
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without  deterioration  of  vision  ?  Or  why  is  it  tliat  one 
child  "  grows  out  of "  a  squint,  while  in  another  an 
occasional  strabismus   develops  into  a  constant  one  ? 

Perhaps  an  answer  may  be  found  to  such  questions 
some  day ;  meanwhile  they  are  rather  outside  the  scope 
of  our  present  discussion.  My  point  is  that  there  are 
considerable  gaps  in  our  knowledge  of  the  pathogenesis 
of  strabismus,  and  even  of  the  physiology  of  binocular 
vision,  which  will  need  to  be  filled  before  the  scientific 
foundations  of  our   treatment   are  complete. 

We  are  apparently  born  with  a  certain  racially- 
acquired  degree  of  binocular  equilibrium  ;  but  the  finer 
co-ordination  of  the  eyes  which  is  necessary  for  binocular 
vision  has  to  be  learned,  like  the  act  of  walking,  by  each 
individual,  and  I  would  suggest  that  the  most  useful,  if 
at  the  same  time  the  most  difficult,  line  of  inquiry  lies  in 
a  closer  study  of  the  evolution  of  binocular  vision  in  the 
growing  child. 

Mr.  E.  E.  Maddox  : 

The  problem  of  squint  is  that  of  John  Gilpin,  namely,. 
a  runaway  horse  with  a  weak  rider.  The  converging- 
centre  is  the  runaway  horse,  the  I'eins  of  which  are  lost 
by  the  rider,  namely  the  fusion  reflex. 

For  the  non-operative  cure  of  squint  we  need  to  do- 
two  things  :  firstly,  to  find  out  why  the  horse  runs  away 
and  pacify  it,  and  secondly  to  strengthen  and  train  the 
weak  rider  to  pick  up  the  reins  again  and  bring  it  under 
control.  Mr.  Worth  has  shown  us  how  best  to  do  the 
latter,  and  the  amljlyoscope  is,  I  think,  the  best  instru- 
ment fur  the  purpose.  Lest  it  should  fall  when  placed 
in  the  hands  of  a  child,  I  keep  it  slung  from  the  ceiling 
on  a  pulU'v  with  a  counterpoise,  with  two  strings  which 
proceed  to  the  ])rospective  tubes  of  the  instrument,  and 
as  they  tend  to  close  the  ap]iaratus  up  a  little  when  the 
child's  liaiuls  Ix'Cdiiie  tired,  I  sepni'ate  llicni  by  a.  cross 
stick   of  such   length   as   to   keep    the    inslninient    open    at 
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the  angle  for  normal  vision,  unless  pressed  in  by  the 
child.  In  this  way  every  yielding  of  the  child's  hands 
tends  to  train  the  squint  in  the  right  direction. 

It  must  be  confessed,  however,  that  though  I  often 
make  efforts  at  training,  successes  are  few,  and  I  quite 
ao-ree  with  Mr.  Worth  that  after  six  years  of  age  the 
difficulties  become  almost  insuperable.  In  a  few  cases  I 
have  succeeded  at  much  greater  ages,  but  I  mainly  use 
the  amblyoscope  for  diagnostic  purposes. 

So  much  for  the  rider;  now  for  the  horse.  Bonders 
made  a  great  advance  towards  its  pacification  by  the 
correction  of  hypermetropia,  so  as  to  cut  off  from  the 
converging  centre  the  perpetual  incitement  to  over- 
activity from  the  linked  retlex  of  accommodation.  It 
occurred  to  me  some  time  ago  that  we  might  also  take 
adv:intao-e  of  the  well-known  physiological  fact  that 
convergence  tends  to  lessen  on  looking  upicards.  I  there- 
fore sometimes  frost  the  lower  face  of  the  correcting 
lenses,  or  better  still  prescribe  bifocals,  which  keep  the 
children  looking  more  or  less  upwards  to  see  distant 
thino-s  normally.  This  frosting  or  excess  of  correction 
can  be  extended  over  the  whole  of  one  lens,  if  the  case 
requires  semi-occlusion  of  the  best  eye  at  the  same  time. 

Another  fact  sometimes  lost  sight  of  is  that  the  con- 
verging reflex  has  its  own  2)ro2:)er  stimulus,  namely  the 
sensation  of  "proximity"  of  objects  seen  or  thought 
about.  For  this  reason  squinting  children  should  be  for- 
bidden fine  or  close  work  as  much  as  possible,  and  their 
toys  and  educational  implements  be  large  and  distant. 

These  are  only  small  points  accessory  to  operation, 
occlusion,  and  fusion  training.  The  latter  is  often 
disappointing  even  when  successful.  I  have  at  present 
two  boys,  get.  14  years,  whom  I  have  taught  to  succeed 
in  uniting  nearly  all  the  usual  stereoscopic  diagrams,  but 
in  whom  the  fusion  faculty  thus  restored  does  not  suffice 
to  conquer  even  the  low  degree  of  squint  which  they 
retain,  though  it  would  no  doubt  have  done  so  if  under- 
taken at  a  very  much  earlier  age. 
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To  put  one's  experience  in  a  nutshell,  the  eas}'  cases 
are  very  easy,  and  almost  cure  themselves  if  operation 
be  performed  early  enough,  ])ut  the  difficult  cases  are 
very  difficult,  and  almost  unconquerable,  needing  excep- 
tional ardour  in  both  patient  and  friends,  and  even  then 
the  results  are  often  poor.  Fusion  training'  is  useful  for 
cases  which  are  nearly  curable  without  it. 

Mr.  T.  Harrison  Butler 

said  that  fifteen  years  ago  Mr.  Worth's  book  came  into  his 
hands  ;  he  found  it  very  fascinating,  and  his  practice 
had  been  founded  upon  it.  But,  Avith  the  passage  of  years, 
he  had  '^  fallen  from  grace,"  so  that  there  must  now  be 
very  little  of  Worth's  methods  in  his  practice. 

With  regard  to  amblyopia  ex  anopsia,  Mr.  Worth  said 
that  at  the  present  day  there  were  very  few  ophthalmo- 
logists Avho  threw  doubt  on  the  theory.  He  thought 
Mr.  Worth  could  not  have  read  a  recent  French  paper 
pointing  out  that  the  whole  idea  was  not  only  illogical, 
but  was  founded  on  no  single  fact.  He,  the  speaker, 
thought  there  was  much  in  amblyopia  ex  anopsia,  but 
many  surgeons  did  not  believe  in  it  at  all.  There  Avas 
need  to  come  to  the  practical  details  of  the  work,  and 
that  Avas  why  the  Council  chose  this  subject  for  discussion; 
fusion-training  had  been  practised  for  fifteen  yeai's,so  there 
must  be  some  knowledge  of  it.  He  did  not  think  he  had 
ever  thoroughly  understood  it,  though  he  had  done  his 
best  and  had  read  Mr.  "Worth's  book  and  tried  the 
methods.  He  could  recall  only  one  case  in  which  he  had 
had  success  Avith  fusion-training,  that  of  a  boy,  but  in  a 
year  he  had  relapsed  somewhat.  From  the  information  he 
gained  from  public  speeches  and  conversations  with 
colleagues  he  Avondered  who  Avas  carrying  out  fusion 
training.  A  little  time  ago  a  little  girl  Avith  sfpiint  came 
to  him,  and  he  fitted  hei-  Avitli  glasses.  He  talked  to  her 
mother  about  fusion-training,  telling  her  he  had  not  liad 
much    experience    or    success   Avith    it.      But   as    she   Avas 
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fToino-  to  Bournemouth  lie  told  her  to  see  Mr.  Maddox, 
who  was  a  leading-  authority  on  fusion-training,  and  he 
would  carry  out  a  course.  But  Mr.  Maddox  did  not  do 
so,  and  the  child  came  back  again. 

With  regard  to  treatment  of  amblyopia  e^r  anopsia, 
there  again,  during  the  past  fifteen  years,  he  had  been 
occluding  eyes,  and  the  children  had  worn  pads  for 
months,  yet  the  number  of  cases  in  which  he  had  seen 
improvement  of  vision  was  very  small. 

There  was  one  practical  point  which  a  patient  taught 
liim.  Mr.  Worth  had  stated  it  was  somewhat  difficult  to 
get  a  patient  to  wear  glasses  Avith  the  pad,  but  one  of 
his  (the  speaker's)  patients  pointed  out  to  him  that  if  the 
pads  were  sewn  to  the  spectacles  it  Avas  easy,  and  he  had 
found  it  so.  Fusion-training  must  be  done  under  five 
years  of  age,  but  children  were  very  difficult  to  educate 
in  such  a  scientific  procedure  as  looking  through  an 
arablyoscope,  or  any  other  form  of  instrument,  and  in 
regard  to  a  stereoscope,  many  grown-up  people  fuund  it 
difficult  to  understand  what  was  meant  bv  gettino-  a  solid 
effect. 

A  good  deal  was  said  about  binocular  vision,  but  who 
wanted  binocular  vision  ?  Had  any  member  of  the 
Society  had  a  patient  come  to  him  and  say,  "  I  have  not 
binocular  vision  "  ?  And  the  people  now  being  discussed 
did  not  say  they  were  handicapped  by  not  having 
binocular  vision.  A  person  who  lost  an  eye  was  handi- 
capped for  a  time,  but  afterwards  he  got  over  the 
disability.  The  idea  of  doing  an  operation  for  squint 
was  to  make  the  patient  beautiful. 

Operation  was  a  most  important  part  of  this  subject. 
First  as  to  the  age  for  operation.  He  regarded  it  as  a 
cosmetic  operation,  and  he  chose  the  age  which  seemed 
to  him  to  be  most  suitable  for  that.  He  fixed  upon 
eight  years.  He  did  not  think  he  had  done  an  operation 
for  squint  under  an  anassthetic  for  many  months.  When 
he  was  dealing  with  a  child  he  first  talked  to  him, 
asking  him  liow   many  brothers  and  sisters  he   had,  and 
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generally  put  him  at  his  ease.  He  then  injected  a  few 
drops  of  codrenine  over  each  muscle,  talking-  the  while. 
In  some  cases  the  child  began  to  cry,  but  that  did 
not  necessarily  tnean  there  would  be  trouble  with  him. 
Last  week  he  had  a  case  in  a  rather  fretful  child,  but 
it  was  quite  good  during  the  whole  operation.  If  it 
seemed  to  him  that  a  child  could  not  be  operated  upon 
without  an  anaesthetic,  he  sent  it  home  to  wait  for  another 
year. 

The  next  question  was.  For  what  degree  of  squint  did 
one  operate  ?  Those  who  had  seen  cases  of  squint  for 
ten  years  knew  that  nine  out  of  every  ten  tended  to  get 
better.  How  many  hypermetropes  with  8  to  10  D.  had 
a  squint  ?  Most  had  no  squint  at  all,  even  when  one  eye 
was  amblyopic.  He  did  not  think  the  slight  degrees  of 
squint  needed  to  be  operated  upon ;  he  would  put  the 
minimum  for  operation  at  25  degrees ;  the  enormous 
squints  of  35  to  45  degrees  one  had  to  operate  upon. 
For  large  squints  the  combined  operation  came  more  into 
practice.  After  what  he  had  heard  to-day,  however,  he 
tlid  not  think  he  Avould  do  fewer  tenotomies  in  future. 
In  the  past  he  had  not  had  the  successes  he  would 
like,  therefore  he  had  tenotomised  the  central  tendon, 
and  included  that  in  his  suture.  He  took  it  that  the 
tendon  had  grown  in  the  place  it  was  removed  from,  or 
had  been  slightly  advanced,  and  he  had  done  it  only  to 
prevent  the  stitches  being  pulled  out.  One  put  tlie 
stitches  into  the  sclera  or  the  episcleral  tissue,  and  two  or 
three  days  afterwards  the  eye  was  in  a  good  position  ; 
but  on  the  fourth  day  the  stitches  had  moved  back 
2  or  3  mm.  He  had  not  seen  failure  from  stitches 
cutting  through  the  muscles,  and  he  had  given  up  twisting 
the  stitches  round,  or  putting  knots  in.  He  put  them 
once  through  the  muscle,  and  he  did  not  use  retractors  or 
f(jrceps.  When  tlie  operation  was  done  and  it  looked 
like  a  failui-e  tlie  surgeon  should  not  be  despondent, 
because  one  did  not  know  for  six  months  what  the  i*esult 
wcjuld  be.       One  girl  was  going  to   America  and  he  did 
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ail  operation,  niul,  appai-ently,  there  was  no  result.  He 
arranged  for  her  to  come  and  have  it  done  again,  but 
when  she  came  the  eye  was  quite  straight.  That  case 
had  been  a  lesson  to  him.  Practically  all  the  squint 
cases  were  among  the  children  of  poorer  people.  With 
regard  to  older  patients,  one  was,  in  them,  putting  one's 
stitches  into  fii-mer  tissue  and  they  were  less  liable  to 
tear  out.  A  little  time  ago  he  had  a  child  with  a  definite 
squint  of  20  degrees,  and  when  he  tested  her  she  succeeded 
with  Bering's  drop  test.  How  could  it  be  said  that 
squinting  was  due  to  loss  of  the  fusion  faculty  when  a 
child  Avith  a  20-degree  squint  could  do  the  Hering  test  ? 
It  was  a  very  stringent  test  for  the  highest  grade  of 
binocular  vision. 

Mr.  M.   S.   Mayou  : 

1  wish  to  confine  my  remarks  practically  to  the  opera- 
tive treatment  of  squint.  It  is  a  subject  one  is  apt  to  be 
dogmatic  about,  principally  because  one  finds  a  line  of 
operation  and  adheres  to  it  ;  the  surgeon  gets  better 
results  by  keeping  to  one  type  of  opei'ation  than  otherwise. 
If  a  patient  has  good  vision  in  both  eyes  and  has  some 
attempt  at  fusion,  I  think  it  is  well  to  operate  as  soon  as 
possible,  provided  the  patient  has  worn  glasses  for  a  year, 
or  possibly  longer,  without  improvement.  AVith  the  idea 
of  getting  the  eye  straight,  or  nearly  straight,  fusion  may 
be  obtained  early.  If  the  squinting  eye  is  conqiletely 
amblyopic  there  is  no  object  in  putting  the  eye  straight 
except  for  cosmetic  reasons,  Avhich  can  be  done  at  any 
period  when  the  parents  or  the  patient  so  wishes  it. 

With  regard  to  operation  in  convergent  strabismus  for 
any  angle  up  to  15  degrees  I  do  a  tenotomy  of  the 
internal  rectus,  but  in  young  children  20  degrees  can 
often  be  corrected  by  it.  If  one  attempts  to  get  more 
than  this  out  of  a  simple  tenotomy  by  dividing  the  tendon 
expansion  one  is  very  apt  to  get  a  divergence.  In  doing 
a  tenotomy  of  the  external    rectus  one   only  produces  an 
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effect  equal  to  about  an  8  prism,  so  that  if  a  niauifest 
divergent  squint  is  present  it  must  always  be  associated 
with  a  tenectoni}'  of  the  internal  rectus.  For  convergent 
squints  of  from  15  to  45  degrees  I  do  an  advancement,  or 
more  strictly  speaking  a  tenectomy  associated  with  the 
tenotomy.  Personally  I  think  an  advancement  alone 
without  tenotomy  of  the  opposing  muscle  is  unsound 
surgically.  Firstly,  because  one  leaves  an  opposing 
muscle  attached  to  the  globe  which,  when  it  is  put  into 
action,  tends  to  detach  the  advanced  muscle  from  the 
globe  by  pulling  out  the  stitches,  whereas  a  tenotomy,  at 
any  rate  temporarily,  paralyses  the  muscle  and  allow-s  the 
advanced  muscle  to  heal  on  to  the  globe  firmly.  Secondly, 
an  advancement  in  its  true  sense  of  the  word — that  is  to 
say,  a  pulling  forward  of  the  tendon  in  front  of  its 
original  attachment — I  do  not  consider  a  good  operation, 
because  of  the  great  difficulty  of  getting  a  proper  hold 
with  the  stitches  in  the  sclera,  and  because  it  leaves  an  ugly 
scar  far  forward  near  the  cornea,  which  is  conspicuous 
for  a  very  long  time  afterwards.  Therefore,  personally 
I  prefer  a  tenectomy — that  is  to  say,  a  shortening  of  the 
tendon  with  the  use  of  the  stump  of  the  muscle  attached 
to  the  globe  for  holding  one's  sutures.  Thirdly,  if  the 
angle  of  the  squint  is  at  all  high  and  the  muscle  is 
advanced  sufficiently  to  correct  it,  it  will  produce  a  certain 
amount  of  enophthalmos. 

I  think  it  is  most  important  that  V)otli  eyes  should  l)e 
tied  up  after  an}-  squint  operation.s,  so  as  to  keep  the  eyes 
at  rest. 

Mr.  N.  Bishop  Hakman  : 

That  a  defect  of  cerebration,  involving  a  weakness  or 
possible  absence  of  that  most  human  desire  for  binocular 
vision,  is  at  the  basis  of  manifest  squint  is,  I  take  it,  a 
matter  of  general  agreement.  The  (h4eniiining  factors 
res]ionsible  for  the  onset  of  the  s([uint  may  be  many,  but 
they  are  capable  of  grouping  under  three  heads  :    Defects 
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of  the  eyes,  defects  of  tlie  muscles,  and   toxic  in fl nonces, 
using"  the  last  term  in  its  widest  meaning'. 

In  this  communication  I  wish  to  suggest  what  is, 
according  to  my  judgment,  the  most  probable  determining- 
cause  of  the  three,  and  consider  what  influence  such  a 
determining  factor,  combined  with  the  conditions  of  the 
primary  origin  of  the  disorder,  must  have  upon  the  possi- 
bility of  cure  and  of  the  measures  we  may  employ  to 
effect  this  cui-e. 

Binocular  vision  is  a  late  acquisition  in  the  development 
of  man,  both  phylogenetically  and  ontogenetically.  And 
just  as  with  other  late  acquisitions,  e.  g.  the  erect  position, 
it  is  easily  disturbed,  especially  when  it  is  first  coming 
into  exercise.  When  firmly  established  it  is  susceptible 
to  disturbance  by  toxic  influences,  but  otherwise  it  can 
be  maintained  against  odds  which  are  truly  astonishing. 
The  strain  involved  in  maintaining  binocular  vision  under 
abnormal  conditions  is  so  great  that  I  am  inclined  to  con- 
sider squint  as  an  attempt  on  the  part  of  the  organism  to 
escape  the  strain.  An  uncorrected  heterophoria  of  even 
small  degree  will  make  life  burdensome  to  the  sufferer, 
but  I  have  never  heard  of  a  manifest  squint  causing 
symptoms  of  strain. 

Error  of  refraction  is,  I  suggest,  much  less  likel}'  to  be 
the  determining  cause  of  squint  than  we  are  accustomed  to 
allow.  If  it  were,  squint  would  surely  be  much  more 
common.  In  an  examination  of  the  refraction  of  368 
infants  in  a  higher-grade  school  in  London,  of  which  I 
gave  the  details  before  this  Society,"^  only  8  children  had 
emmetropic  eyes ;  the  others  had  errors  of  refraction, 
mainly  hypermetropia,  and  no  less  than  12(j,  or  84*9  per 
cent.,  of  these  errors  were  of  considerable  and  even 
high  degree.  Yet  amongst  all  these  children  there 
were  only  8  squinters,  or  2'17  per  cent. — a  figure  which 
agrees  w'ith  that  found  over  much  larger  numbers  of 
school  children. 

If    error    of   refraction   were   the    leadinof   deteiMnininor 
*  Trans.  Ophth.  Soc,  1919,  p.  89. 
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cause  of  squint  I  think  we  might  reasonably  expect  that 
squint  would  be  much  more  common  that  it  is.  And  on 
the  same  assumption  we  should  expect  the  correction  of 
the  error,  especially  when  this  is  done  at  the  onset  of  the 
disorder,  to  be  much  more  effective.  The  infrequency 
of  squint  and  the  commonness  of  error  of  refraction,  and 
the  fact  that  only  a  minority  of  early  squinters  are  relieved 
by  glasses,  are  facts  that  argue  that  refraction  must  take 
a  secondary  place  amongst  determining  causes. 

Toxic  conditions,  similarly,  cannot  claim  a  high  place, 
for  these  are  exceedingly  common  in  childhood.  It  is  true 
that  squints  are  often  dated,  and  by  intelligent  parents, 
from  some  fever  such  as  measles,  but  although  we  must 
allow  that  the  febrile  attack  had  its  influence,  there  is  no 
proof  of  its  being  the  greatest  influence.  For  wh}'  should 
there  not  be  recovery  after  the  cessation  of  the  fever  ? 
Xot  uncommonly  the  squint  is  at  first  intermittent,  audits 
fixity  comes  on  at  a  later  date  when  the  fever  is  almost 
forgotten. 

The  alternating  squints,  pai'ticularly  where  there  is  no 
error  of  refraction  and  febrile  attack,  injury  or  shock 
assignable  as  a  determining  cause,  are  insoluble  unless 
some  other  probable  factor  be  found. 

Defective  muscle  balance  is  the  remaining  possibility  as 
a  determining  cause.  I  suggest  it  is  the  most  probable 
and  most  influential  of  all  factors.  Its  importance  does 
not  appear  to  be  sufficiently  recognised  to-day,  and  particu- 
larly the  influence  it  must  have  upon  our  schemes  of 
treatment.  If  we  examine  the  relation  of  the  muscles  to 
the  globe  in  the  fcetal  orbit  we  note  that  the  muscles  are 
all  retrobulbar.  The  huge  globe  nearly  tills  the  cavity, 
and  it  is  only  when  the  orbit  takes  on  a  more  rapid 
growth  than  the  globe  that  the  nmscles  come  into  relation 
with  the  sides  of  the  globe.  In  some  fishes  there  is  a 
regular  "  defect "  in  the  ocular  attachment  of  certain 
muscles.  In  the  herrings  and  some  salnmn  the  internal 
rectus  fails  to  gain  an  attachment  anterior  to  the  equator 
of  the  eye  :    it  is  attached  close   to   the  optic  nerve  ;   the 
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other  muscles  have  the  usual  attachments.  Again,  in  the 
Pleuronectids  the  external  rectus  is  "  deficient  "  in  form 
as  judged  by  the  usual  standards.*  Gross  defects  of  the 
musculature  causing  varieties  of  squint  are  known  in  man  ; 
they  ai-e  sometimes  hereditary.  Much  more  common  are 
defects  of  balance,  which  usually  are  not  discovered  until 
adult  years,  but  may  be  found  in  young  children. 
Heterophoria  does  not  necessarily  lead  to  squint,  but  I 
have  seen  this  se([uel  Avhen  the  vision  of  one  eye  has  been 
dimmed  by  cataract.  In  one  such  case  the  onset  of  the 
squint  produced  a  ghostly  second  image  of  the  object  seen 
by  the  squinting  cataractous  eye,  to  the  gi-eat  discom- 
fiture of  the  patient.  In  another  the  divergent  squint 
existing  with  the  cataract  was  relieved  when  the  cataract 
was  removed.  It  is  sometimes  possible  to  note  how  nearly 
heterophoria  has  produced  a  manifest  squint.  I  liave  two 
children  patients,  distant  cousins,  whose  cases  illustrate 
this  point  well : 

Boy,  8et.  9  years,  noticed  to  sc^uint  after  air  raids  and  in 
cold  weather.  Aching  behind  the  eyes.  Vision  |^  each  eye, 
H.  1  D.  No  manifest  squint,  but  some  latent  convergence. 
Seen  at  intervals  dui-ing  two  years;  at  last  examination  4" 
of  esophoria  and  1°  of  right  hyperphoria.  Balance  is 
maintained  with  glasses. 

Girl,  aet.  7  years,  said  to  sc^uint  on  and  off  the  last  three 
years.  Headaches  lately.  Vision  ^  each  eye,  H.  0'5  D. 
Good  binocular  vision,  passed  tests  with  ease.  It  was 
thought  that  the  squint  was  a  mistaken  impression  due  to 
a  slight  degree  of  epicanthus.  Seen  five  years  later  on 
complaint  of  tired  eyes.  Vision  as  before  ;  2  of  right 
hyperphoria  found. 

If  these  two  children  had  been  drafted  into  an 
elementary  school  at  the  age  of  five  years,  gone  there  wet 
or  fine,  been  occupied  with  school  work,  fit  or  unfit,  for  five 
hours  a  day,  and  had  succumbed  to  such  febrile  attacks  as 
rt  collection  of   children   would   expose  them    to,  the  odds 

*  Journ.  Anat.  and  Physivl.,  vul.  xxxiv,  jip.  30  and  35. 
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are  that  the  intermittent  squint  observed  by  the  parents 
would  have  become  fixed,  and  the  underlying  muscle 
defect  would  not  have  been  discovered. 

When  we  consider  how  extreme  are  some  of  the  cases 
of  heterophoria  where  binocular  vision  is  maintained,  we 
cannot  be  surprised  if  the  most  of  the  cases  of  this  sort 
are  converted  into  manifest  squints  if  the  desire  for 
binocular  vision  is  not  of  the  highest,  or  if  conditions  of 
health  ai'e  unfavourable  to  the  strain  of  maintenance  of  it. 
Let  me  cite  a  case. 

Man,  £et.  08  years,  sent  to  me  by  a  well-known 
ophthalmic  surgeon  with  this  history  :  Very  bad  headache 
from  school  days.  AVearing'  prisms  R.  8,  L.  9,  bases  out. 
Esophoria  30°.  June,  1916,  he  divided  the  right  internal 
rectus  thoroughl}'.  August,  16  esophoria;  left  internal 
rectus  divided  thoroughly.  lie  was  sent  to  me  with  the 
suggestion  that  1  should  reef  the  external  rectus.  On 
examination  I  found  vision  each  eye  §,  0'5  D.  astigmatism 
with  axis  against  the  rule,  18°  of  esophoria  and  1  of 
hyperphoria.  Muscle  movements  full  in  all  directions.  I 
did  a  reefing  advancement  on  the  right  external  rectus, 
tightening  up  the  sutures  until  the  Maddox  rod  showed  an 
excess  of  correction  of  1  ;  no  hyperphoria  remained.  A 
fortnight  later  the  result  was  excellent ;  tests  Avith  the 
rod  showed  orthophoria  when  the  test  was  .  first  tried 
and  then  a  vai-iation  between  the  pei'fect  position  and 
2°  of  esophoria  ;  no  hyperphoria.  Seen  three  years  later 
he  stated  that  he  had  had  perfect  comfort  since  the 
operation. 

We  are  amazed  when  we  come  across  extreme  cases  such 
as  these,  and  I  suggest  the  fact  that  they  are  exceptional 
is  probably  due  to  most  of  them  being  lost  in  the  all- 
obscuring  condition  of  manifest  squint. 

It  has  been  ui-ged  against  the  determining  infiuence  of 
muscle-defect  that  lack  of  muscle-power  should  be  asso- 
ciated with  it,  and  that  this  should  be  measurable  in 
squint..  I  do  not  think  that  this  is  a  conclusive  argument, 
for   I   have   not  found   any   general    deficiency   in    power 
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in  cases  where  heterophoria  of  the  type  I  have  cited 
existed. 

If  we  admit  the  leading  influence  of  muscle-defect  as 
tlie  determining  cause  of  squint,  our  methods  of  treatment 
are  obviously  at  fault.  What  use  can  there  be  in  a  pro- 
longed course  of  "  orthoptic  treatment  "  ?  The  squint  is,  in 
effect,  an  effort  to  get  rid  of  the  strain  that  the  main- 
tenance of  binocular  vision  involves,  so  that  a  cure  on 
these  lines  is  liopeless.  Again,  the  very  nature  of  binocular 
vision,  as  we  who  possess  it  to  the  full  know  it,  indicates 
tliat  this  method  of  treatment  is  almost  against  Nature. 
The  phenomenon,  known  as  the  "  struggle  of  the  retina," 
proves  that  the  brain  objects  to  the  presentation  of  dis- 
similar objects  to  the  two  eyes  at  one  and  the  same  time ; 
it  prefers  to  record  one  or  other  of  the  two,  and  the 
possessor  of  good  binocular  vision  sees  first  one  and  then 
the  other  object,  each  apparently  wiping  out  the  percep- 
tion of  the  other  in  turn.  If  this  be  so  for  us,  what  can 
we  expect  of  squinting  eyes  wliere  the  binocular  vision 
faculty  is  weak  or  in  abeyance. 

There  is  a  further  observation  on  the  likelihood  of  effec- 
tive results  from  orthoptic  methods.  It  is  a  matter  of 
common  knowledge  how  difficult  it  is  to  recover  the  vision 
of  a  squinting  eye.  Complete  and  continued  occlusion  of 
the  other  eye,  so  as  to  compel  the  sole  and  constant  use 
of  the  squinting  eye,  may  fail  even  with  a  comparatively 
early  squint.  If  continuous  and  compulsory  exercise  of  a 
macula  be  so  uncertain  of  effect,  what  effect  can  we 
expect  to  secure  upon  a  complex  brain-centre  not  suscep- 
tible to  conscious  direction  by  half  an  hour's  practice  a 
day? 

If  we  concede  that  muscle-defects  are  likely  to  be  the 
chief  determining  cause  of  squint,  this  probability,  togetlier 
with  the  known  peculiarity  of  the  fusion  faculty,  makes  it 
certain  that  early  operative  correction  of  the  squint  is  the 
only  rational  method  at  our  disposal.  If  the  constant  use 
of  glasses  that  correct  any  error  of  refraction  does  not 
effect   a  rectification   within   a   month,   we   niay    conclude 
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that  glasses  will  not  correct  the  squint.  Any  time 
allowed  to  elapse  between  this  conclusion  and  operation, 
except  so  much  as  may  be  employed  in  attempting  to 
regain  the  sight  of  the  squinting  eye,  may  be  considered 
as  lost  time,  for  it  has  by  so  much  delayed  the  prospect 
of  bringing  the  two  macular  into  correspondence  once 
again. 

Such  a  conception  of  our  responsibilities  necessitates 
the  development  of  methods  of  operation  that  can  be 
caiTied  out  satisfactorily  in  very  young  children,  when  the 
requirement  of  general  anaesthesia  and  the  smallness  of 
the  palpebral  fissure  makes  operation  most  difficult,  and 
methods  that  give  such  a  uniform  measure  of  success  that 
doctors  and  parents  will  wish  for  operation  early  rather 
than  late. 

At  the  Belgrave  Hospital  there  has  recently  been 
formed  an  operative  clinic  for  squint.  An  attempt  is 
being  made  to  get  these  cases  early.  The  usual  clinical 
methods  are  first  tried.  Glasses  are  ordered  where  there 
is  an  error  of  refraction,  in  the  hope  that  there  may  be  a 
reduction  of  the  squint.  If  this  fails,  or  fails  at  a  certain 
point  after  the  lapse  of  one  month,  then  the  aim  is  by 
occluding  the  fixing  eye  to  improve  the  vision  of  the 
squinting  eye  where  that  is  diminished,  so  that  this  eye 
would  be  capable  of  doing  some  work  if  it  were  straightened. 
The  most  favourable  response  is  a  reversal  of  the  squint, 
so  that  the  original  fixing  eye  becomes  the  squinting  eye  ; 
next  to  that  is  the  regaining  power  to  fix  Avith  the  squint- 
ing eye,  if  only  for  a  few  moments,  when  the  other  is 
uncovered.  With  either  of  these  responses  the  prospects 
of  operation  are  at  their  best.  If  these  responses  are 
wanting  on  three  months'  trial  the  time  for  such  response 
is  passed,  and  operation  is  done  with  the  aim  of  bringing 
discontinuous  efforts  into  continuous  effect,  or  merely  for 
cosmetic  effect. 

The  method  of  operation  is  shortening  of  one  muscle 
by  "subconjunctival  reefing,"  with  lengthening  of  the 
antagonist  by  "  tenoplasty."      Jiy  this  method  one  is  able 
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to  calculate  on  paper  beforehand  just  what  one  intends  to 
do,  and  to  do  it  under  general  anesthesia,  with  an  almost 
mechanical  exactitude  and  a  minimum  of  anxiety.  Since 
the  description  of  the  operation  was  published  with  the 
detailed  results  of  the  first  hundi-ed  operations''^  further 
experience  has  led  me  to  simplify  the  pi'ocedure.  I  now 
employ  reefing  only,  and  without  advancement,  in  nearly 
all  cases.  The  blinker  and  the  fixing  of  the  eye  after 
operation  with  suture  and  strapping  have  been  discai'ded. 
Reefing  and  tenoplasty  entail  a  minimum  of  interference 
with  the  tissues  ;  scarring  is  hardly  perceptible  a  month 
after  operation ;  there  is  never  any  lump.  This,  and  the 
smallness  of  the  limitation  of  the  liberty  of  the  child,  allow 
the  adjustment  to  be  effected  by  the  use  of  both  eyes,  one 
after  the  other,  if  necessary — a  procedure  far  more  likely 
to  be  productive  of  a  true  balance  of  the  eyes  than  the 
foT'cible  turning  of  one  eye.  The  advancement  of  the 
reefing  sutures  is  now  only  practised  on  rare  occasions  in 
extreme  squint  of  older  children  where  the  whole  effect  is 
desired  by  operation  on  one  amblyopic  eye. 

The  new  clinic  at  the  Belgrave  has  been  in  working 
one  year.  Forty  cases  have  been  operated  on.  The  great 
difficulty  at  present  is  getting  the  cases  at  an  early  enough 
age.  The  ages  on  first  attendance  ranged  from  4  to 
14  years,  the  numbers  for  each  year  from  four  onwards 
being  1,  3,  4,  6,  10,  4,  3,  5,  2,  1,  1,  so  that  80  per 
cent,  were  of  seven  years  of  age  or  over.  It  is  not  sur- 
prising to  find  that  of  the  fixed  squinting  eyes,  excluding 
alternating  squint,  no  less  than  45  per  cent,  had  no  or 
dubious  fixation.  Treatment  of  such  cases  is  little  more 
than  beauty  doctoring.  But  it  is  hoped  that  the  persistent 
efforts  of  the  school  medical  services  of  the  country  will 
bring  to  the  minds  of  teachers  and  of  parents  a  better 
appreciation  of  the  loss  to  the  child  which  an  uncorrected 
squint  means,  so  that  the  possibilities  of  scientific  treat- 
ment may  be  advanced. 

*   XVII  International  Congress  of    'Medicine    (London),   Ophthalmology, 
],t.  ii,  p.  :U3. 
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Mr.   A.    L.   AVhitehead 

said  lie  had  not  prepared  any  remarks  to  contribute  to  this 
discussion,  but  he  would  like  to  give  his  own  personal 
experience,  and  to  comment  on  what  had  already  been  said. 

His  own  experience  had  been  very  much  like  Mr. 
Harrison  Butler's,  i.  e.  to  find  that  persistent  squint  was 
much  more  prevalent  in  hospital  than  in  private  practice, 
and  that  it  was  much  less  frequently  necessary  to  operate 
on  private  cases.  His  custom  was  to  correct  the  error  of 
refraction  fully  and  accurately ;  to  this  he  attached  a 
great  deal  of  importance,  even  though  the  eye  might  be 
amblyopic.  He  did  not  know  what  the  rationale  of  that 
Avas.  As  to  the  length  of  time  clnriug  which  the  treatment 
should  be  carried  on,  he  understood  Mr.  Bishop  Harman 
to  say  a  month  was  the  time  he  continued  it.  He  believed 
most  ophthalmic  surgeons  would  agree  the  time  should  be 
six  months  at  least,  perhaps  twelve  months.  Moreover,  a 
certain  number  of  cases  underwent  spontaneous  cure — a 
fact  to  bear  in  mind.  As  a  rule  he  adopted  the  method 
of  bandag-inq-,  four  hours  a  dav,  the  better  eve,  usuallv 
two  hours  in  the  morning,  two  in  the  afternoon.  He,  like 
others,  Avas  seized  with  joy  when  he  heard  of  the 
amblyoscope,  for  he  thought  it  meant  that  at  last  the  cure 
for  squint  had  been  found.  He  worked  hard  with  this 
instrument  on  a  number  of  cases,  but,  except  in  two  or 
three,  he  could  not  satisfy  himself  that  it  even  afforded 
him  help  ;  he  was  sorry  to  say  that  so  strongly.  And  as 
one  got  older  one  found  less  time  available  for  its  use ; 
that  might  have  had  something  to  do  Avith  its  abanduniuent. 

With  regard  to  operation  when  it  became  necessary,  it 
had  been  interesting  to-day  to  hear  different  men  witli 
Avide  experience  telling  the  Society  wliat  they  did.  He 
himself  had  no  fixed  custom,  but  he  was  inclined  to  agree 
Avith  Mr.  Mayou  in  his  preference  for  tenectomy  witli 
tenotomy.  With  advancement  and  tenotomy  he  liad  had 
some  bad  results,  and  frequently  he  had  over-corrected, 
but    he    had    ncA'er    over-corrected    with    tcnoctomv    and 
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tenotoniy.  tSometimes  he  did  advancenient  alone.  Mr. 
Ballaiityne  did  not  say  which  operation  he  performed ; 
]ierliaps  lie  Avoukl  let  the  meeting  know  in  his  reply. 

\Vliar  was  to  be  done  in  the  case  of  young  adults  who 
had  worn  glass-es  for  years,  and  who  had  good  vision  and 
comfort  while  wearing  their  glasses,  but  on  removing  them 
they  squinted  ?  When  they  came  in  order  to  have  their 
squint  remedied  what  ought  to  be  done  ?  If  an  advance- 
ment were  done  so  as  to  get  a  good  cosmetic  result,  they 
were  not  comfortable  when  they  wore  their  glasses  ;  they 
liad  a  divergence  and  headache. 

Another  class  of  case  which  o-ave  him  food  for  thouo-ht 
was  that  in  which  there  was  an  alternating  squint  with 
good  vision  in  each  eye,  and  often  without  glasses,  or  with 
glasses  of  very  low  correction.  Those  cases  caused  much 
difficulty,  because  the  advancement  in  both  eyes  was  not 
always  successful.  On  the  whole  he  thought  double 
advancement  was  what  should  be  carried  out  in  these  cases. 
He  liad  never  tried  Mr.  Bishop  Harman's  reefing  opera- 
tion, and  he  would  like  to  hear  from  other  speakers 
besides  Mr.  Harman  what  their  results  from  it  had  been, 
because  an  operation  in  the  hands  of  the  inventor  of  it 
would  ffive  results  which  others  did  not  alwavs  obtain. 


Mr.   Bkooksbank  James 

agreed  that  no  form  of  mirror  stereoscope  was  really  of 
much  value  in  orthoptic  training,  though  it  was  useful  for 
the  purpose  of  detecting  the  presence  or  absence  in  a 
given  case  of  the  fusion  facult}'.  It  was  his  practice  to 
order  glasses  at  the  earliest  age,  and  to  insist  on  alternate 
occlusion  of  the  eyes  until  the  squint  was  cured,  with  or 
without  opei'ation.  For  occlusion  he  used  a  square  of 
black  paper,  sewn  to  the  outside  of  the  glass ;  the  inner 
edge  of  the  square  reached  the  centre  of  the  bridge ;  the 
lower  inner  edge  was  cut  away  to  lie  closely  against  the 
nose,  and  the  upper  and  lower  edges  reached  well  beyond 
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the  margins  of  the  lens.  He  had  found  this  perfectly 
efficient  except  where  the  power  of  fixation  in  the  squint- 
ing eye  was  lost,  and  an  endeavour  was  made  to  restore  it ; 
in  such  a  case  more  drastic  measures  were  necessary.  To 
cover  one  eye  for  a  few  hours  daily  did  not  prevent  the 
habit  of  suppression,  nor  did  the  use  of  atropine  in  the 
good  eye.  For  orthoptic  ti-aining  he  used  a  small  black 
box,  containing  a  flash-lamp.  The  box  had  a  gi-ound-glass 
aperture,  and  in  front  of  this  a  piece  of  black  paper  with 
a  vertical  row  of  pinhole  apertures  was  placed.  The 
illuminated  line  of  dots  thus  produced  was  approached  to 
the  patient's  eyes,  who  should  be  wearing  spectacles  con- 
taining +  lenses  in  addition  to  his  distance-correction,  the 
room,  of  course,  being  darkened.  When  the  line  of  light 
approaches  within  the  near  point  of  convergence  diplopia 
is  produced  in  a  great  majority  of  cases,  and  the  patient's 
attention  is  drawn  to  this,  and  he  is  encouraged  to  note 
the  fusion  of.  the  images.  It  will  be  found  in  many  cases 
that  by  degrees  the  images  can  be  seen  double  and  fused 
at  an  increasing  distance  from  the  eye,  and  ordinary 
objects,  such  as  a  white  stick  against  a  black  background, 
can  be  substituted  for  the  streak  of  light.  The  early 
exercises  can  be  done  under  atropine.  During  the  intervals 
between  the  exercises  rigid  alternate  occlusion  of  the  eye 
should  be  practised.  With  regard  to  operation,  he  per- 
formed a  central  tenotomy,  continued  the  exercises  and 
waited  for  some  time.  Later,  if  necessary,  he  performed 
an  advancement.  He  was  reluctant  to  opei*ate  on  very 
young  children,  as  in  a  number  of  cases  he  had  seen  the 
complete  restoration  of  binocular  vision  at  a  later  age,  even 
in  cases  where  one  eye  was  markedly  amblyopic.  He 
would  like  to  make  one  remark  Avith  reference  to  the  cause 
of  convergent  scjuint.  It  was  very  probable,  in  his 
opinion,  that  the  blind  spot  played  an  important  role  in 
facilitating  the  suppression  of  the  false  image  in  the 
earlier  stages,  owing  to  the  ease  with  which  the  object 
could  be  cast  upon  it. 
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Mr.  Inman 

said  the  result  of  this  discussion  had  Leen  to  show  tlie 
extensive  ignorance  of  the  profession  as  to  the  cause  of 
squint.  It  seemed  to  him  tliat  the  failure  of  a  hypo- 
thetical fusion  centre  was  becoming  more  and  more 
discredited.  Two  years  ago  it  struck  him  that  none  of 
the  explanations  was  adequate.  One  of  the  points  w'hich 
emerged  from  the  debate  was  that  the  owner  of  the  defect 
had  been  left  out  of  consideration.  He  had  thought  that 
the  child  might  have  developed  a  squint  to  replace  an 
emotional  stress.  The  profession  accepted  without  demur 
the  deliberate  suppression  of  the  vision  ;  why  not  accept 
the  theory  of  the  deliberate  though  unconscious  production 
of  a  squint  ?  The  latter  had  some  of  the  characteristics 
of  a  hysterical  lesion.  In  the  great  majority  of  cases 
there  was  harmonious  working  of  the  two  e^'es  until  the 
age  of  two  or  three.  No  special  strain  of  the  eyes 
occurred  at  that  age,  yet  gradually  or  suddenly  binocular 
vision  broke  down.  It  was  true  that  hypermetropia  was 
usually  present,  but  it  was  rarely  absent  in  some  degree 
in  children.  There  Avas  no  relation  betAveen  the  amount 
of  hypermetropia  and  the  degree  of  squint,  and  it  was  the 
common  experience  that  high  hypermetropia  was  very 
frequently  found  w-ithout  even  a  tendency  to  deviation. 
Then,  again,  the  squint  was  not  constant.  It  often  varied 
wath  the  emotional  state  of  the  child,  especially  about  the 
time  of  onset.  It  might  disappear  altogether  for  a  season. 
The  failure  of  a  fusion  centime  would  not  explain  these  and 
other  phenomena,  such  as,  for  instance,  the  fact  that  the 
child  practically  never  developed  a  divergent  squint,  the 
reason  being  that  it  was  easier  to  converge  at  will  than  to 
diverge.  It  was  useless  asking  a  child  why  it  squinted, 
and  he  had  looked  for  something  which  Avould  give  direct 
evidence.  He  found  among  squinters  an  unusually  large 
proportion  of  left-handed  persons  and  stammerers.  If 
absent  in  the  patient  these  abnormities  could  frequently 
be  found  in  the  brothers  or  sisters  or  other  near  relatives. 
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He  had  had  patients  wlio  had  suifered  from  all  three 
conditions.  The  proportion  of  left-handed  people  in  the 
o-eneral  population  had  been  given  as  from  2  to  4  per 
cent.  ;  among  srpiinters  and  their  families  it  was  far 
greater.  He  remembered  Dr.  Henry  Head  speaking  of 
the  alternation  of  the  habit  of  stammering  and  left- 
handedness.  A  classic  instance  might  be  cited.  A  group 
of  fourteen  slightly  mentally  defective  children  (in  whom 
left-handedness  and  squint  were  more  common  than  in  the 
normal  child)  was  taken.  They  were  all  left-handed,  and 
were  made  to  use  the  right  hand.  As  a  consequence  eleven 
of  them  developed  a  stannner.  Thus  it  seemed  that  these 
two  conditions  were  interchangeable.  They  had  been 
explained  by  psychologists  as  due  to  want  of  harmony 
with  the  parents.  The  speaker  had  evidence  to  show  that 
squint  might  arise  in  the  same  way.  It  had  been  very 
Avell  said  that  beneath  every  hysteria  or  neurosis  lay  an 
unworthy  motive.  It  was  clear  that  a  child  gained 
at  any  rate  much  consideration  and  attention  from  its 
parents.  Mr.  Harrison  Bntler  said  that  he  had  found 
squint  more  prevalent  in  the  so-called  lower  orders,  where 
presumably  emotional  "  kinks  "  wei'e  more  likely  to  happen. 
Such  a  view  might  explain  the  tendency  of  a  squint  to 
get  well  spontaneously  towards  adult  life.  Squint  in 
mature  individuals  was  comparatively  rare,  and  this  could 
not  be  accounted  for  by  the  amount  of  curative  treatment 
carried  out  by  the  profession.  Moreovei',  several  speakei'S 
that  day  had  expressed  their  disappointment  in  the  result 
of  measures  most  accredited  for  the  cure  of  the  deformity. 
PJyes  were  put  straight,  but  often  wouhl  not  remain 
straight.  He  suggested  that  members  oi  the  Society 
should  investigate  further  along  these  lines.  The  collection 
of  a  large  number  of  cases  would  lead  to  accurate 
ofeneralisations. 

Mr.   IJ.  R.  Ckcisk 

brougiit   forward    antl  demonstrated  an   instrument  which 
had  been  of  considerable  .service  to  him  for  the  education 
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of  cliildren  who  had  imperfect  fusion.  He,  like  so  many 
others,  had  been  much  impressed  by  Mr.  Worth's  amblyo- 
scope,  but  lie  liad  Found  tliat,  in  liis  liands  at  least,  its 
capacity  was  limited,  and  that  it  was  a  somewhat  dull 
instrument;  children  and  adults  with  imperfect  fusion 
found  exercises  with  it  a  dull  ]KM'formance.  He  (the 
speaker)  therefore  had  had  the  stereoscope  (shown)  made. 
It  consisted  essentially  of  an  ordinary  stereoscope,  with  a 
frame,  placed  before  the  eye-pieces,  can-ying  a  pair  of 
prisms  which  could  be  rotated  through  180  degrees. 
Images  or  pictures  could  be  approximated  or  separated 
by  turning  a  screw,  which  rotated  the  ]:)risms  to  ~an 
appropriate  degree  of  convergence  or  divergence  in  each 
particular  case.  It  was  his  practice  to  get  as  much 
fusion  and  amplitude  out  of  patients  as  he  could  with  the 
amblyoscope  and  then  to  proceed  with  his  own  instrument. 
Ordinary  stereoscopic  pictures  can  be  used,  and  if  a  desii*e 
for  fusion  existed  it  could  be  effected  at  the  patient's 
own  angle.  He  wanted  something  which  would  encourag'e 
amplitude  of  fusion,  as  there  were  many  people  in  whom 
it  existed  imperfectly.  A  screw  arrangement  would  alter 
the  relation  of  the  image  seen.  It  had  been  useful  in 
cases  of  insufficiency  with  a  wandering  divergent  eye. 
He  had  been  using  this  instrument  for  the  last  twelve 
years.  He  had  an  instructive  case,  which  he  started  off 
with  Worth's  instrument  twelve  years  ago.  The  boy 
was  get.  5  years,  and  the  .speaker  educated  him  with 
the  amblyoscope  and  got  fusion-sense ;  the  squint  was 
35  to  40  degrees ;  it  was  this  boy's  case  which  led 
Mr.  Cruise  to  have  this  instrument  made.  One  was  bought 
for  the  boy  to  exercise  at  home.  He  operated  upon  that 
boy  six  months  ago,  and  he  now  had  a  perfect  result. 
All  the  time  he  had  kept  up  the  boy's  fusion-sense  by 
occasionally  using  this  stereoscope.  He  now  had  straight 
eyes  and  excellent  fusion.  That  was  the  only  case  he  had 
had  the  opportunity  of  following  up  on  these  lines.  It 
constituted  an  argument  in  favour  of  those  who  held  that 
the  correct  way  to  treat  s(juint  was  to  educate  the  fusion 
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centre,  so  that  when  it  was  educated  and  perfect  there 
was  a  reason  for  the  exes,  remaining  straight  owing  to  the 
educated  desire  for  binocular  single  vision. 

With  regard  to  the  operation  employed,  for  many  years 
lie  had  had  no  hesitation  in  tenotomising,  and  he  would 
like  to  impi-ess  upon  those  who  were  nervous  about 
tenotomising  that  the  bogey  of  divergence  was  greatly 
exaggerated,  and  need  not  be  feared  if  the  procedure  were 
adopted  which  he  had  carried  out  for  a  long  time.  He 
first  did  an  advancement,  then  tenotomised,  dissecting  up 
conjunctiva  to  the  cai-uncle,  so  that  it  was  free  over  it. 
As  one  picked  up  the  conjunctiva  one  could  see  the  strands 
leading  to  the  caruncle  fi'om  the  tendon  sheath.  Before 
doing  tenotomy  one  passed  a  suture  threaded  on  two 
needles  through  the  tendon  from  the  ocular  sui-face ;  the 
needles  were  then  passed  again  beneath  the  conjunctiva 
to  emerge  a  little  distance  apart  at  the  limbus.  Thus  one 
had  a  retention  suture  to  hold  the  tendon  in  position. 
One  then  sewed  up  the  conjunctival  incision,  leaving  the 
retention  suture  lying  loose  beneath  the  conjunctiva.  One 
could  draw  on  that  suture  and  hold  the  tendon  in  whatever 
position  desired.  Owing  to  the  freeing  of  the  caruncle 
from  the  tendon  there  Avas  no  slipping  back  of  the  caruncle 
or  unsightliness  at  the  inner  canthus.  In  addition,  he 
had  for  the  last  few  years  flooded  the  eye  two  or  three 
times  with  one  of  the  silver  colloid  preparations  ;  this 
prevented  sepsis  of  sutures,  which  in  past  years  had  been 
a  cause  of  sutures  cutting-  through. 

Mr.  E.  n.  Stack 

said  he  was  not  convinced  on  tlu>  ([uestion  of  sutures 
slipping  out;  they  might  slougli  out.  He  thought  that 
they  might  pull  through  the  tendon.  A  few  days  after 
the  operation  the  lump,  which  was  obviously  close  up  to 
the  cornea,  had  slipped  further  back,  but  with  very  little 
effect  on  the  final  result.  He  seldom  did  tenotomy  of  the 
internal  rectus  alone,  but  before  beginning  the  operation 
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he  turned  the  eye  outwards  and  made  an  incision  fairly 
far  back,  through  the  conjunctiva  to  the  muscuhir  part  of 
the  internal  rectus,  put  a  needle  under  that,  and  drew  a 
thread  through,  leaving  it  there  while  lie  did  an  advance- 
ment on  the  other  side,  leaving  the  muscle  there  for  the 
patient  to  pull  the  eye  well  over,  as  he  was  asked  to  look 
over  to  the  nasal  side.  When  he  had  finished  advance- 
ment on  the  other  side,  he  pulled  on  the  stitch  and  cut  it 
out,  i.  e.  he  cut  through  half  or  three-quarters  of  the 
muscle  ;  that  took  only  a  moment  at  the  end  of  the 
operation.  It  did  just  paralyse  or  hamper  the  internal 
rectus  afterwards,  without  making  any  difference  in  its 
length.  He  thought  that  it  helped,  and  enabled  one  to 
get  the  pads  off  the  eyes  earlier  than  otherwise.  He 
wished  to  thank  Mr.  Bishop  Harman  for  the  interesting 
things  he  had  said  about  heterophoria  in  young  children. 
It  was  another  point  in  the  argument  which  he  had 
strongly  urged,  namely,  that  there  ought  to  be  a  routine 
examination  of  all  children  before  the  age  of  four  ;  i.  e. 
it  was  necessary  to  get  at  children  before  they  started 
school,  and  also  to  get  at  children  of  the  richer  classes, 
who  seldom  consulted  the  ophthalmic  surgeon  before  a 
squint  had  developed.  He  thought  the  provision  of 
prisms  or  spectacles  would  do  verj'  much  more  in  saving 
those  which  could  be  collected,  if  the  children  could  be 
got  at  before  four  years  of  age. 


Mr.  A\'oHTH  (in    reply) 

said  time  would  not  permit  of  a  detailed  reply  to  every 
speaker ;  moreover,  the  effort  would  be  tedious  to  the 
meeting.  With  regard  to  fusion  training,  he  had  often 
wished  that  he  had  never  talked  about  fusion  traininsf  at 
all.  He  practised  it  himself,  but  for  the  last  twenty 
years  he  had  had  to  explain  to  somebody — on  the  average 
once  a  week — the  limitations  of  fusion  training,  to  im])ress 
the  fact  that  one  must  not  expect  too  much  from  it.     The 
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limitations  of  fusion  training"  were  veiy  great — greater 
than  he  at  one  time  thought.  The  child  must  be  quite 
young,  perhaps  four  years  of  age,  certainly  not  more  than 
six  years  ;  he  had  never  had  a  success  beyond  six  years  of 
age  unless  the  patient  had  some  fusion  before  and  he  had 
been  able  to  improve  it.  By  various  methods  one  could 
improve  fusion  later,  but  not  unless  it  existed  to  some 
extent  before.  It  needed  infinite  patience,  and  one 
required  plenty  of  time.  It  was  not  of  much  use  to 
prescribe  exercises  at  home  unless  the  child  had  a 
particularly  intelligent  mother.  That  further  limited  the 
application,  because  it  was  not  always  possible  for  the 
surgeon  to  spare  the  time,  or  the  parents  to  afford  to  pay 
the  fees  for  frequent  visits.  But  in  the  small  proportion 
of  cases  which  were  suitable  for  fusion  training  he  was 
certain  one  could  get  results  which  were  not  obtainable 
by  any  other  means. 

With  regard  to  amblyopia  ex  anopsia,  there  were  only 
two  ways  of  arriving  at  the  truth  in  anything :  one  was 
b}''  investigating  the  question  for  oneself  and  considering 
the  results  in  one's  own  experience ;  the  other  Avas  by 
studying  and  weighing  the  evidence  collected  by  othei's. 
It  was  difficult  to  conceive  how  anyone  who  had  employed 
either  of  these  methods  could  have  any  doubt  about  the 
question  of  amblyopia  ex  anopsia.  Apart  from  the 
evidence  of  statistics,  one's  ordinary  experience  in 
the  treatment  of  squinting  children  and  in  overcoming 
amblyopia  in  the  squinting  eye  provided  such  evidence  as 
could  scarcely  be  doubted.  Amblyopia  could  only  be 
acquired  or  cured  while  the  child  was  young.  He  had 
never  seen  amblyopia  ac(|uired  to  any  considerable  extent 
after  six  years  of  age,  and  usually  the.  child  must  be 
younger  than  that  when  one  tried  to  cure  amblyopia. 
It  was  not  so  much  the  child's  actual  age  as  the  propoi*- 
tion  of  its  life  dui-ing  which  the  unilateral  squint  had 
lasted.  If  it  had  existed  during  half  the  child's  life  or 
more,  usually  the  amblyopia  was  incurable.  He  had 
seldom    failed    to   get    perfect    sight   with   correction,   or 
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nearly  perfect   sight,  in  which  the  squint  had  lasted   less 
tliaii  a  quarter  of  the  child's  life. 

Another  question  concerned  the  methods  of  trying-  to 
deal  with  amblyopia  ex  anopsia.  He  did  not  wish  to  be 
dogmatic,  but  in  his  experience  the  only  thing  which 
was  of  any  good  after  fixation  was  lost  Avas  continuou>i 
occlusion  of  the  fixing  eye  with  a  pad  and  strapping. 
One  speaker  referred  to  doing  this  by  a  pad  stitched  to 
the  spectacle  frame.  How  would  that  be  done  ?  Would 
the  patient  sleep  in  his  spectacle  frames  ?  When  he  had 
an  eye  strapped  up,  the  strapping  was  usually  only 
removed  once  a  week.  Ventilation  was  allowed  through 
a  hole  in  the  middle  of  the  strapping,  and  that  eye  was 
not  allowed  to  see  the  light,  except  such  a  small  amount 
as  might  filter  through  the  pad  and  the  lids. 

Mr.  Harrison  Butler  had  said  that  he  came  across  a 
certain  book  on  squint  some  years  ago,  and  soon  discarded 
it,  and  then  went  on  to  say,  in  discussing  the  ajtiology  of 
scp.iint,  that  the  fusion  centre  would  not  have  much  to  do 
with  it  because  he  had  seen  some  squinters  who  could 
pass  Hering's  di"op-test.  But  if,  before  throwing  away 
that  book,  Mr.  Harrison  Butler  had  taken  the  trouble  to 
read  it,  he  would  have  found  that  the  fact  that  some 
squinters  could  pass  Hering's  test  was  mentioned  and  the 
reasons  for  it  discussed. 

On  the  question  of  operation,  except  in  cases  in  which 
obviously  no  good  could  be  got  from  optical  correction — 
for  instance  in  emmetropia,  or  when  it  was  unlikely  that 
glasses  could  have  any  furthei-  effect — he  did  not  remember 
a  case  in  which  he  had  operated  before  the  patient  had 
been  under  observation  for  a  year.  His  great  objection 
to  tenotomy — the  reason  lie  had  not  done  it  for  more  than 
fifteen  years — was  not  so  much  the  danger  of  divergence  ; 
one  could  correct  that ;  but  because  one  could  not  know 
what  he  was  going  to  do.  If  one  did  tenotomy,  one  did 
not  know  what  the  effect  would  be,  and  it  rendered  any- 
thing in  the  way  of  accuracy  impossible.  And  though 
he   did   not   wish   to   boast  of   his   results,   he  was  in    the 
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habit  of  saying  beforehand  what  the  result  of  his  opera- 
tion would  be^  and  he  would  not  feel  he  could  do  that  if 
he  had  done  tenotomy. 

There  was  a  remark  of  Mr.  Ballant^^ie's  with  which 
he  entirely  agreed  :  one  could  not  operate  by  measure. 
It  was  a  matter  of  judgment  rather  than  any  mechanical 
element^  because  there  were  so  many  other  factors  which 
must  come  in  ;  one  must  study  the  squint  and  do  what 
one's  experience   led  one  to  conclude  was  necessary. 


Mr.  Ballantyne  (in  reply) 

said  he  was  sorry  if  he  did  not  mention  the  particular 
operation  he  did  himself.  His  two  favourites  were 
Worth's  advancement  and  Worton's  tenoplication  opera- 
tion. He  liad  no  predilection  in  favour  of  any  particular 
operation.  He  had  established  a  routine  in  his  own  Avork, 
and  that  had  much  to  do  with  the  success  one  achieved. 
He  had  done  Mr.  Harman's  operation,  but  perhaps  he 
had   not  done   justice  to   it  in   the  past. 

In  regard  to  what  Mr.  Worth  said  as  to  not  being 
able  to  estimate  the  result  of  an  operation  in  advance, 
his  (the  speaker's)  point  was  that  this  applied  more  the 
younger  the  patient.  As  the  patient  got  older  the  squint 
became  more  of  an  anatomical  deformity,  and  one  could 
calculate  beforehand  what  result  one  would  obtain  by  an 
operation. 

He  had  been  interested  in  Mr.  Harman's  references  to 
heterophoria,  and  particularly  hyperphoria,  as  a  factor  in 
the  causation  of  squint.  He  did  not  mention  it  in  his 
own  remarks,  but  he  had  had  one  or  two  cases  in  which 
he  thought  there  was  reason  to  believe  that  the  jn-esence 
of  hyperphoria  would  produce  a  difficulty  in  getting  true 
binocular  vision,  and  it  might  have  been  a  factor  in 
causing  convergence.  If  the  liyj^riilidiia  could  not  be 
corrected,  it  would  allow  the  esophoi-ia  to  ])ass  into 
permanent  squint. 
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He  thought  the  question  of  the  proportion  of  cases  in 
which  heterophoria  had  an  influence  in  the  causation  of 
squint  was  a  very  important  one,  and  that  it  deserved 
investigation.  Tt  was  difficult,  in  young  children,  to 
investicrate  these   defects  of  muscle  balance. 
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V.  DISEASES  OF  CONJUNCTIVA  AND  CORNEA. 

1.    Case  of  symmetrical  encroachment  of  the  conjunctiva  on 
the    corneal  margin. 

By  D.  J.  Wood. 

In  volumes  xxiv  and  xxix  of  the  Transactions  of  the 
Ophthahnological  Society  two  cases  have  been  described 
by  Mr.  E.  T.  Collins  of  symmetrical  encroachment  of  the 
conjunctiva  on  the  corneal  margin.  I  have  had  a  similar 
case  recently  which  seems  worthy  of  record,  as  I  know  of 
no  others. 

M.  M,  Laubscher,  an  old  Dutch  farmer,  was  sent  to 
me  at  the  end  of  June,  1920.  His  doctor  reported  that 
six  weeks  previously  he  had  treated  him  for  a  cellulitis 
at  the  root  of  the  nose  on  the  left  side.  The  lids  wei'e 
closed  and  the  eye  looked  red.  After  simple  treatment, 
mainly  moist  heat,  pus  escaped  from  the  inflamed  focus, 
and  in  about  two  weeks  it  healed.  The  eye  remained 
red,  however,  and  he  Avas  sent  to  me. 

The  left  eye  Avas  congested,  the  cornea  dull  and  its 
edge  opaque.  More  careful  examination  showed  that  the 
corneal  margin  was  covered  by  a  ring  of  conjunctiva 
from  2  to  2-|-  mm.  wide.  It  was  semitranspai'ent,  so 
that  iris  details  could  be  seen  mistily  through  it. 
The  edge  wa^  sharply  defined,  and  a  little  raised.  The 
conjunctival  blood-vessels  were  continued  into  it.  The 
cornea  was  curiously  dull,  and  was  covered  by  a  series 
of  fine  reticulated  grooves  unlike  anything  I  have  seen. 
This  became  more  obvious  as  one  looked  at  it,  and  the 
cornea  became  dry.  Fluorescein  stained  the  reticulations 
brightly  and  the  rest  of  the  cornea  faintly. 
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The  cornea  Avas  to  a  considerable  extent  anjesthetic, 
and  the  loss  of  sensation  extended  for  an  inch  or  so 
above,  and  to  a  less  extent  all  round  the  eye. 

'I'liere  was  little  pain,  but  the  drying  of  the  eye  caused 
discomfort,  and  the  patient  kept  it  shut.  There  was  no 
ptosis  or  motor  failure.  Tension  was  normal,  the  pupil 
acted  slugg'ishly,  the  iris  where  visible  was  bright.  No 
fundus  details  were  visible  on  account  of  the  corneal  haze, 
and  for  the  same  reason  vision  was  bad  and  got  Avorse  as 
the  eye  was  kept  open.  There  was  no  doubt  that  tlie 
secretion  of  tears  was  diminished. 

On  a  subsequent  visit  I  ascertained  that  the  adhesion 
of  the  encroaching  conjunctiva  was  slight,  and  that  a 
fine  probe  could  be  used  to  separate  it  from  the  cornea. 
In  view,  however,  of  the  anassthetic  condition  I  did  not 
interfere  more  than  was  necessary  either  in  this  way  or 
in  treatment.  Indeed  the  only  thing  which  did  not  cause 
discomfort  was  normal  saline,  and  nothing  seemed  to 
make  much  difference  to  the  redness. 

I  found  after  some  search  the  two  cases  by  Mr.  Collins 
and  it  is  clear  that  all  are  similar.  In  my  case,  however, 
there  is  no  doubt  that  the  trouble  was  not  cong'enital 
but  followed  the  cellulitis,  and  the  ptosis  recorded  by 
Mr.  Collins  was  absent.  jMy  impression  is  that  the 
condition  Avas  related  to  the  partial  anaesthesia,  Avhich  in 
turn  Avas  due  to  the  cellulitis.  The  reticulation  of  the 
cornea  Avas  doubtless  due  to  the  dry  st^te  of  the  cornea, 
but  it  remained  constant. 

Unfortunately  I  allowed  the  patient  to  return  home 
and  he  has  not  kept  his  promise  to  return,  so  that  I 
cannot  giA'e  further  progress. 


2.   Recurrent  tumour  of  conjuuctiva. 

By  A.  C.  Hudson. 

George  G — ,  set.  49  years,  coal  carman. 

October  18th,  1917  :   Left  eye.     Fleshy  tumour  of  lower 
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outer  bulbar  conjunctiva,  the  size  of  a  split-pea,  with  faint 
pigmentation  in  upper  and  lower  periphery.  Large  blood- 
vessels passing  to  and  from  it  :  freely  moveable  over 
sclerotic.      Tumour  noticed  one  year,  getting  larger. 

October  25th  :  Blood-vessels  ligatured  well  away  from 
tumour,  and  tumour  removed  with  neighbouring  con- 
junctiva. 

February  16th,  1921  :  Recurrent  pigmented  tumour  of 
conjunctiva,  probably  adherent  to  external  canthal 
ligament. 

March  3rd  :  Tumour  removed  mainly  by  galvano- 
cautery  incision   through   neighbouring  healthy   tissue. 

(Sections  of  primary  and  recurrent  tumour  shown.) 
The  primary  tumour  shows  the  characteristic  features  of 
a  congenital  nsevus :  the  "  ntevus  cells "  are,  however, 
undergoing  proliferation  and  invading  the  neighbouring 
tissues  in  the  manner  of  a  sarcoma.  In  rare  instances 
the  cells  contain  brown  pigment. 

The  recurrent  tumour  is  a  sarcoma,  composed  of  poly- 
hedral cells,  some  of  which  contain  several  nuclei.  The 
pigmentation  appears  to  be  heeraatogenous. 


3.   Adherent  leucomata  treated  hy  operation. 
By   A.   C.    Hudson. 

John  D — ,  tet.  13  months. 

November  11th,  1920  :  Kight  and  left  extensive  scars  of 
perforation  of  cornea  from  ophthalmia  neonatorum,  with 
anterior  synechia  of  entire  pupillary  border,  abolition  of 
anterior  chamber,  and  increased  intraocular  ])ressure. 
Kight  cornea  becoming  staphylomatous. 

December  2nd:  Right  corneo-scleral  trephining. 

January  6th,  1921  :    Left  corneo-scleral  trephining. 

February  28th  :  Left  corneo-scleral  trephining  ;  right 
iridotomy  with  Graefe  knife. 

April  11th:    Left  iridotomy  with  Graefe  knife. 

May    6th  :    The     intraocular     tension    a]i]ienrs     to     be 
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satisfactory  in  each  eye.  There  is  an  artificial  pupil 
permitting  good  fundus  reflex,  and  a  useful  degree  of 
vision,  as  far  as  this  can  be  tested,  in  each  eye. 


4.    Retictdar  ointcity  of  the  cornea. 
By  Charles  Goulden. 

Patient,  female,  aet.  23  years. 

First  seen  on  March  1st,  1921,  complaining  of  redness 
of  the  left  eye.  This  the  first  attack.  No  complaint  of 
defective  vision. 

R.Y.  -j*\t  -  0-50  D.  sph.  =  |.     L.V.  f^  —  1  D.  sph. 
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There  was  ciliary  injection  of  the  left  eye. 

In  each  cornea  a  grey,  irregularly  lattice-shaped  opacity 
generally  distributed  in  the  superficial  part  of  the 
substantia  propria  of  the  cornea.  The  surface  of  the 
cornea  unaffected  and  not  irregular. 

Deeper  to  this  opacity,  and  well  appreciated  with  a 
binocular  loupe,  a  generally  distributed  opacity  of  the 
cornea,  brownish  in  colour,  the  individual  elements  sharply 
defined,  branched  and  somewhat  bone-corpuscle-shaped. 

No  signs  of  inflammatory  infiltration  of  the  cornea. 

The  ciliary  injection  disappeared  in  a  week  with  the 
use  of  atropine. 

No  similar  opacity  in  the  cornea  of  the  mother  or 
brother. 

Probably  similar  to  a  case  shown  by  Mr.  Collins 
(Trans.  Ophthal.  Soc,  vol.  xix,  p.  30). 

The  President  said  that,  as  far  as  his  recollection  of 
such  cases  went,  evidence  as  to  their  being  of  an  inflam- 
matory nature  was  not  common.  In  the  case  in  question 
it  may  have  been  coincidence  rather  than  an  inherent  part 
of  the  disorder. 

VOL.   XLI.  13 
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1.   ^4    ca^e  of  cyclitis   accompanied   hy   s-ivelling   of  parotid 
glands  and  paralysis  of  cranial  verves. 

By  A.  Maitlani)  Ramsay,  M.D. 

The  case  that  I  am  about  to  describe  is  unique  in  my 
personal  experience,  and  in  my  search  through  ophthalmic 
literature  I  cannot  find  much  that  has  been  written 
directly  bearing  on  the  subject.  I  have  brought  the 
case  before  the  Society  in  the  hope  that  some  of  the 
members  may  be  able  to  throw  more  light  upon  the  con- 
dition than  I  have  been  able  to  do. 

The  patient,  Miss  G.  B — ,  set.  31  years,  was  referred  to 
me  by  Dr.  Mackenzie  Anderson  on  March  1st,  1920.  She 
said  that  she  always  enjoyed  good  health  and  was  keen 
on  outdoor  sports.  She  suffered  from  the  usual  diseases 
of  childhood  and  when  six  years  old  the  cervical  glands  on 
both  sides  became  enlarged.  The  enlarged  glands  were 
removed  by  operation,  and  there  has  been  no  recurrence. 
The  linear  scar  of  the  operation  wound  is  quite  healthy, 
and  so  inconspicuous  that  it  must  have  healed  by  first 
intention. 

Miss  B —  suffered  a  very  severe  bereavement  in  1915, 
and  in  order  to  try  to  occupy  her  mind  she  busied  herself 
very  strenuously  with  various  forms  of  war  work.  She 
knew  that  she  was  overtaxing  her  strength,  but  she  says  that 
she  considered  herself  so  sti'ong  that  she  made  light  of 
her  feelings  of  fatigue,  and  disregarded  all  advice  to  take 
a  restful  holiday.  In  January,  1920,  she  went  to  Tiirnberry 
to  play  golf  ;  so  far  as  she  knew  she  was  (juite  well. 
The  weather  was  wet  and  cold,  but  she  did  not   suffer  on 
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that  account,  and  says  that  she  was  thoroughly  enjoying 
the  holiday,  when,  without  any  warning,  the  present 
illness  began.  She  went  to  bed  as  she  thought  quite 
well,  but  when  she  got  up  on  the  morning  of  January  7th 
she  noticed  that  her  lower  eyelids  were  puffy  and  her 
ankles  swollen.  She  had  no  headache  or  nausea  or 
shivering,  and  says  she  had  a  good  appetite  for  breakfast 
and  felt  in  her  usual  health.  She  was,  however,  so 
much  perturbed  by  the  sudden  occurrence  of  oedema  of 
her  face  and  ankles  that  she  returned  to  Glaso-ow  to 
consult  Dr.  Mackenzie  Anderson.  He  made  a  thorouo-h 
clmical  examination,  but  failed  to  discover  any  abnor- 
mality in  the  urine  or  in  the  circulatoi\y,  respiratory  or 
digestive  system  to  explain  the  symptoms.  The  patient 
herself  insisted  that  she  felt  no  discomfort.  There  was  a 
suspicion  that  there  might  have  been  a  dietetic  error,  but 
no  evidence  in  support  of  that  supposition  was  to  be 
obtained.  The  oedema,  however,  persisted,  but  as  it 
caused  no  inconvenience  Miss  B —  felt  no  hesitation  in 
keeping  a  promise  to  visit  a  sister  in  Liverpool,  where  she 
spent  five  strenuous  days.  On  her  return  to  Glasgow  it 
was  discovered  that  her  legs  were  swollen  as  high  as  the 
knees,  and  that  an  eruption  of  erythema,  accompanied  by 
localised  swellings,  and  having  the  appearance  of  erythema 
nodosum,  had  appeared  over  the  shins.  The  eruption  was 
not  painful  or  tender  to  pressure,  but  whenever  the  skin 
was  stroked  or  touched  lightly,  as,  for  example,  when  the 
nightdress  or  the  bedclothes  rubbed  against  it,  a  very 
disagreeable  sensation  was  induced.  There  was  at  this 
time  no  eruption  on  any  other  part  of  the  body,  but  the 
skin  over  the  chest  was  unduly  sensitive  to  touch  and 
there  was  also  very  severe  intercostal  pain.  The  patient's 
discomfort  was  now  so  acute  that  she  was  kept  in  bed,  and 
after  ten  days  the  cedema  disappeared  from  the  face  and 
ankles,  but  tended  to  persist  over  the  shins  and  the 
dorsum  of  the  feet.  Rest  in  bed,  however,  gave  no  relief 
to  the  intercostal  pain,  which  became  neuralgic  in  char- 
acter  and  was   at    times    so  severe  that  it  caused  groat 
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restlessness,  and  seriously  interfered  with  sleep.  It  was 
always  worst  in  the  recumbent  posture,  and  was  not 
appreciably  relieved  by  remedies.  Aspirin  was  the  most 
successful,  but  the  respite  from  suffering  was  of  brief 
duration  even  after  large  doses  of  the  drug  had  been  taken. 

The  erythema,  at  first  confined  to  the  skin  over  both 
shins,  now  began  to  extend.  It  soon  covered  both  thighs, 
and  the  lower  part  of  the  body  as  high  as  the  waist  and 
both  arms.  The  eruption  appeared  in  large  blotches  of 
deep  reddish-brown  colour  accompanied  by  localised  swell- 
ing. The  whole  of  the  skin  affected  Avas  exceedingly 
sensitive,  consequently  the  increase  in  the  distribution  of 
the  rash  added  greatly  to  the  patient's  sufferings.  On 
February  2nd — that  is,  rather  more  than  three  weeks  from 
the  onset  of  the  illness — the  left  parotid  gland  began  to 
enlarge,  and  a  week  later  the  right  became  similai-ly 
affected.  The  swelling  of  the  parotids  was  not  great,  and 
only  lasted  about  a  fortnight.  It  was  unaccompanied  by 
pain,  or  by  increase  of  temperature,  or  in  the  rate  of 
the  pulse.  Observations  of  temperature  and  pulse  had 
been  taken  regularly  from  the  onset  of  the  illness  but  no 
sign  of  fever  was  ever  detected. 

The  oedema,  the  cutaneous  eruption  and  the  intercostal 
pain  continued  without  any  appreciable  change  in  the 
patient's  condition  until  February  18th,  Avhen  without 
pain  or  any  kind  of  warning  the  sight  of  the  right  eye 
became  dim,  and  five  days  later  the  left  became  similarly 
affected.  The  eyes  were  not  bloodshot,  but  were  tender 
and  readily  watered  on  exposure  to  light,  and  sight  was 
blurred.  The  patient  was,  however,  able  to  read  and  sew 
until  February  26th,  when  vision  suddenly  became  so  dim 
that  everything  was  seen  through  a  thick  mist.  On 
March  1st  the  state  of  the  eye  was  as  follows  :  photo- 
phobia and  lacrymation  were  slight.  Tliere  was  neither 
pain  nor  tenderness  on  pressure.  In  both  eyes  there  was 
deep  livid  pericorneal  injection,  numei'ous  spots  on  the 
posterior  surface  of  the  cornea,  discoloration  of  the  iris, 
irregularity   of   the  pupil    and  a    deep  anterior  chamber. 
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Intraocular  tension  was  not  increased,  the  field  of  vision 
measured  by  hand  was  normal  in  extent,  and  there  was 
no  impairment  of  the  coloifr  sense.  The  details  of  the 
fundus  were  seen  very  indistinctly  with  the  ophthalmoscope 
through  a  dense  fog,  caused  partly  by  keratitis  punctata, 
but  chiefly  by  numerous  dust-like  opacities  which  impaired 
the  transparency  of  the  vitreous  humour.  No  gross  patho- 
logical lesions  were  seen  in  the  optic  disc  or  the  retinal 
blood-vessels,  or  in  the  choroid  or  retina.  The  visual 
acuity  tested  by  Snellen's  types  was  -j^  with  the  right  eye 
and  -pg  with  the  left.  A  solution  containing  1  per  cent, 
atropine  and  2  per  cent,  cocaine  was  prescribed,  and  tinted 
glasses  were  ordered  to  protect  the  eyes  from  bright 
light.  The  pupils  dilated  quickly  and  fully  after  the 
instillation  of  the  drops  and  became  circular  in  outline, 
but  sight  steadily  deteriorated,  and  on  March  24th  was 
reduced  to  -:pj  Snellen.  The  drops  caused  no  inci-ease  in 
intra-ocular  pressure,  and  the  steady  failure  of  vision  was 
commensurate  with  the  increasing  opacity  of  the  vitreous. 

On  March  14th  paralysis  of  the  left  facial  nerve 
suddenly  developed.  The  distortion  of  the  face  was 
noticed  in  the  morning  on  awakening  from  sleep.  For 
some  days,  however,  before  the  palsy  occurred,  the  patient 
had  complained  of  a  peculiar  sensation  in  the  skin  of  the 
left  side  of  the  face.  She  said  that  it  was  neither  a  pain 
nor  a  want  of  feeling,  but  that  when  the  skin  was  touched 
ever  so  lightly,  or  even  when  there  was  a  movement  ki  the 
air  of  the  room,  the  whole  of  the  left  side  of  the  face  felt 
as  if  it  "  had  been  frozen."  Vision  now  began  to  fail  more 
rapidly,  and  in  a  few  days  the  patient  could  barely  dis- 
tinguish a  hand  held  between  her  eyes  and  the  light  from 
a  window,  and  it  was  noticed  that  she  seemed  to  see  more 
distinctly  on  the  temporal  aspect  of  the  field  of  vision. 
She  was  still  able  to  distinguish  colour,  and  took  pleasure 
in  trying  to  recognise  the  flowers  which  friends  were 
constantly  sending  to  her. 

About  March  20th  it  was  noticed  that  the  patient  was 
speaking  through  her  nose.        For  some  days  previously 
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she  had  been  complaining'  of  a  peculiar  sensation  in  her 
throat  and  of  difficulty  in  swallowing'.  Six  days  later 
fluids  regurgitated  through  the  nose  and  the  soft 
palate  was  completely  paralysed.  On  the  same  day 
that  the  soft  palate  became  paralysed  sight  further  failed 
in  the  right  eye.  The  patient  said  that  during  the  night 
it  had  become  quite  blind.  Testing  with  the  small  lamp 
of  an  electric  ophthalmoscope  showed  that  while  a  bare 
perception  of  light  was  retained  in  the  temporal  field  of 
vision  no  light  was  seen  on  the  nasal  portion.  No  red 
reflex  was  present  in  the  pupil  and  it  was  not  possible 
to  illuminate  the  fundus  with  the  ophthalmoscope,  but 
there  was  no  sign  that  haemorrhage  had  occurred  into  the 
vitreous  humour. 

By  the  end  of  March  the  paralysis  of  the  left  side  of  the 
face  had  disappeared,  and  fluids  were  swallowed  without 
difficulty,  but  the  patient  still  complained  of  the  peculiar 
frozen  feeling  of  the  skin  over  the  left  side  of  the  face. 
It  was  considered  that  change  of  an-  would  be  helpful,  so 
on  April  3rd  she  was  taken  to  Stirling.  She  did  not 
suffer  in  any  way  from  the  journey,  and  Dr.  MacFadyen, 
whom  she  saw  shortly  after  her  arival,.was  quite  satisfied 
W'ith  her  condition.  A  few  days  after  her  arrival,  how- 
ever, it  Avas  discovered  that  she  was  passing  mucus  from 
the  bowel.  The  colitis  was  slight  and  gave  rise  to  no 
symptoms,  but  it  persisted  for  several  weeks.  It  is  not 
certain  that  the  colitis  Avas  a  fresh  development  in  the 
course  of  the  illness,  because  up  to  the  time  of  going  to 
Stirling  the  patient  had  always  been  in  the  habit  of  going 
to  the  lavatory  when  her  bowels  acted,  and  consequently 
there  had  been  no  opj^ortunity  to  examine  the  stools. 

On  April  16th  paralysis  of  the  right  facial  nerve 
developed.  Its  occurrence  was  preceded  by  cutaneous 
sensations  similar  to  those  experienced  on  the  left  side. 
The  palsy  lasted  for  about  three  weeks  and  disappeared 
gradually,  and  at  the  same  time  the  intercostal  neuralgia, 
one  of  the  earliest  and  most  troublesome  symptoms  of  the 
case,  began  to  lessen.      About   this  time  also  the  eruption 
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on   the  skill  coiinnenced  to   fade,  and  in   the  course  of   a 
few  weeks  gradually  disappeared. 

Great  difficulty  had  been  felt  all  along  regarding  the 
ajtiology  of  tlie  disease,  for  although  it  was  considered  to 
be  either  infectious  or  metabolic  no  proof  could  be  pro- 
duced in  support  of  either  hypothesis.  About  the  middle 
of  April,  therefore,  Prof.  Carl  Browning  was  asked  to 
make  a  complete  bacteriological  and  serological  investi- 
gation of  the  blood,  urine,  fasces,  and  of  the  seci'etions 
from  the  nose,  throat  and  conjunctival  sac.  The  result 
of  ^the  examination  showed  "  no  evidence  of  a  blood 
infection  or  of  the  presence  of  any  disease-producing  orga- 
nism." That  report,  although  it  could  not  be  regarded 
as  conclusive,  strengthened  the  impression,  formed  from 
observation  of  the  clinical  features  of  the  case,  that  the 
symptoms  were  due  to  some  form  of  deficiency  disease — 
not  necessarily  to  a  food  deficiency,  as  is  seen  in  beri-beri, 
but  rather  to  a  deficiency  of  metabolism  or  to  a  failure  in 
normal  physiological  regulation  of  function.  Acting  in 
accordance  with  the  theory  that  all  internal  secretions 
are  regulated  and  controlled  by  the  thyroid  gland,  thyroid 
extract  was  prescribed.  The  initial  dose  was  one  and  a 
half  grains  twice  a  day,  but  the  patient  proved  to  be  very 
sensitive  to  the  action  of  the  drug,  and  after  two  days 
felt  so  ill  that  the  dose  Avas  reduced  to  half  a  grain  once 
a  day.  ^V'henever  the  dose  was  reduced  all  unpleasant 
symptoms  disappeared,  and  the  patient  began  to  feel  a 
sensation  of  well-being — an  experience  she  had  not  had 
since  the  early  weeks  of  the  illness.  For  several  weeks  the 
ocular  symptoms  had  seemed  to  remain  stationary,  but 
within  a  week  after  thyroid  extract  had  been  prescribed 
in  half-grain  doses  improvement  in  sight  began  to  be 
noticed.  Altliough  to  all  intents  and  purposes  quite  blind, 
the  patient  was  in  the  habit  of  going  for  a  daily  motor 
run  for  the  sake  of  her  general  health.  About  a  week 
after  the  thyroid  treatment  had  been  begun  she  was 
out  one  afternoon  for  her  usual  drive,  and  was  astonished 
to  find  on  the  homeward  journey  that  in  a  vague  way  she 
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was  able  to  see  the  form  of  houses,  ti'ees,  vehicles,  etc.^ 
as  she  passed  them  on  the  I'oad.  From  that  time  onwai'ds 
recovery  of  sight,  although  slow  and  gradual,  has  been 
uninterrupted.  Whether  or  not  the  amelioration  of  the 
symptoms  was  due  to  the  thyroid  cannot  be  determined 
with  any  certainty,  but  a  decided  change  for  the  better 
undoubtedly  occuri'ed  shortly  after  the  drug  had  been 
administered.  The  medicine  has,  therefore,  been  con- 
tinued, and  since  the  end  of  May  no  other  drugs  have 
been  given.  It  is  worthy  of  mention,  however,  that  the 
menstrual  period,  due  on  January  25th,  was  delayed  until 
February  16tli,  and  from  that  time  there  was  amenorrhcea 
until  May  24th,  when  the  menses  became  re-established, 
and  since  that  date  menstruation  has  been  regular. 

During  the  months  of  June  and  July  there  was  steady 
gain  in  general  health,  accompanied  by  improvement  in 
the  sight  of  the  left  eye,  but  the  vision  of  the  right  eye 
remained  very  defective.  On  August  3rd  there  was  only 
perception  of  objects  on  the  temporal  aspect  of  the  right 
visual  field,  and  it  was  doubtful  if  light  was  seen  on  the 
nasal  aspect.  The  media  in  both  eyes  were  still  very 
hazy,  but  with  the  ophthalmoscope  it  was  now  possible  to 
see  some  details  of  the  fundus.  The  right  optic  disc  was 
cupped  deeply  at  least  4  D.  The  cupping  implicated  the 
whole  disc,  whose  appearance,  together  with  the  arrange- 
ment of  the  retinal  blood-vessels,  was  characteristic  of 
glaucoma.  The  left  optic  disc  was  pale,  but  was  only 
slightly  excavated.  At  no  time  during  the  course  of  the 
illness  was  intra-ocular  tension  found  to  be  increased, 
either  when  estimated  by  the  fingers  or  on  any  occasion 
when  Schi(')tz's  tonometer  was  employed.  The  deep 
cupping  of  the  right  optic  disc  is  doubtless  due  to  pro- 
longed uveitis,  to  hypersecretion  from  the  ciliary  body, 
and  to  weakening  of  the  ocular  tissues,  'i'he  disease  was 
inflammatory,  and  in  that  important  respect  differed  from 
glaucoma.  It  is,  moreover,  very  doubtful  if  its  course 
would  have  been  changed  for  the  better  by  any  of  the 
operations    advised    for   the   relief    of  genuine   glaucoma. 
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Nevertheless  hud  any  increase  in  intra-ocular  tension  been 
detected  it  is  very  likely  tliat  an  attempt  would  have  been 
made  to  reduce  it  by  o})eration.  It  is  not  at  all  certain, 
however,  that  the  result  would  have  been  satisfactory, 
because  surgical  interference  might  have  aggravated  the 
uveitis.      On  the  whole,  my  opinion   is  that  tlie  patient's 


Miss  B— ,  Aufrust  3rd,  1920. 

chance  of  recovering  sight  has  not  been  lessened  for  want 
of  a  surgical  operation.  The  persistence  of  the  colour- 
sense  after  vision  as  a  whole  was  very  greatly  reduced 
encouraged  the  hope  that  the  optic  nerves  were  not 
sufferino-  unduly.  The  possibility  of  such  a  serious  com- 
plication had  always  been  considered,  but  cloudiness  of  the 
vitreous  made  ophthalmoscopic  examination  impossible,  and 
want  of  sifht  prevented  an  investigation  of  the  patient's 
lio-ht-sense.      An   examination   in    March   with   I'ercival's 
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discs  has  demonstrated  that  while  in  the  right  eye  there 
is  little  change  in  the  light  minimum  the  light  difference 
is  very  much  increased.  Had  it  been  possible  to  make 
that  observation  earlier  in  the  course  of  the  disease  a 
more  accurate  prognosis  might  have  been  given. 

From    the    onset   of  the   eye   symptoms   a  -^-  per   cent. 


Miss  B — ,  August  'Svd,  1920.      2  luiu.  <>l)ject. 

aqueous  solution  of  atropine  was  used  to  keep  the  pupils 
dilated  and  prevent  the  formation  of  posterior  synechige. 
At  first  it  was  necessary  to  instil  the  atro})in  every  day  in 
order  to  keep  the  pupil  dilated,  but  as  the  signs  of  con- 
gestion passed  away  the  mydriatic  was  instilled  less  and 
less  frequently.  The  size  of  the  pupil  was  the  guide  to 
the  use  of  the  drops,  which  were  only  instilled  when  it 
was  necessary  to  induce  dilatation.  When,  however,  it 
was  discovered  that  the  right  optic  disc  was  cupped, 
pilocarpine  in  1  per  cent,  aqueous  solution  was  substituted 
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for  atropine.  Full  contraction  of  the  pupil  was  readily 
induced,  but  the  miosis  only  lasted  for  a  few  hours,  and 
in  order  to  keep  the  pupil  contracted  it  was  necessary  to 
instil  the  drops  three  times  a  day. 

The  visual  acuity  of  the  left  eye  continued  to  improve, 
and   in    October   equalled    |    Snellen    aided    by  -  -75   D. 


Miss  B— ,  August  31st,  1920. 

spherical  lens.  In  August  attempts  were  made  to  map 
the  field  of  vision,  both  with  the  ordinary  perimeter  and 
by  Peter's  campimeter.  The  test  object  employed  was 
2  mm.  in  size.  The  earlier  observations  were  conducted 
with  considerable  difficulty.  It  was  found  much  more 
difficult  to  measure  the  peripheral  field  than  the  central 
area,  and  the  earliest  charts  are  not  reliable.  As  the 
sight  improved,  however,  the  whole  of  the  field  of  vision 
was  more  easily  examined,  and  the  patient's  observations 
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and  statements  regai'ding-  hei-  sight  were  usually  confirmed 
by  the  results  obtained  by  perimetry.  For  example,  even 
after  vision  in  the  left  eye  was  ^  Snellen,  she  said  that 
she  was  unable  quickly  to  recognise  friends  whom  she 
met  on  the  street,  because,  although  there  was  an  ai-ea  in 
the  centre  of  the  field  in  which  everything  was  clear  and 
bright,  yet  there  was  a  fogginess  surrounding  this  central 


Miss  B — ,  November  tth,  IDiiU. 

spot  which  prevented  her  from  seeing  properly.  A  study  of 
a  series  of  charts  of  the  field  of  vision  explains  the  patient's 
disability.  These  charts  demonstrate  that  recovery  of 
sight  took  place  partly  by  an  extension  of  the  central  area 
of  vision,  and  partly  by  the  appearance  in  the  peripheral 
blind  area  of  what  may  be  called  "  islands  of  vision," 
Avhich  gradually  increased  in  size,  and  in  some  instances 
coalesced.      In   that  way  the   blind    area   lessened  as  the 
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seeing  area  increased.  A  further  and  more  detailed  study 
of  the  charts  shows  that  the  loss  of  sight  has  been  due  to 
two  causes  :  first,  to  the  implication  of  the  choroid  in  the 
general  uveitis ;  and  second,  to  atrophic  changes  in  the 
optic  nerve  itself.  That  is  the  explanation  of  the  more 
rapid  recovery  in  the  left  eye,  the  loss  of  sight  in  which 
was  due  to  choroiditis  rather  than  to  atrophy  of  the  nerve. 


Miss  B— ,  December  14th,  1920. 

In  the  right  eye,  on  the  other  hand,  changes  in  the  nerve 
predominate,  consequently  recovery  in  that  eye  has  been 
slow  and  partial.  Nevertheless  in  that  eye  also  the 
appearance  of  islands  of  vision  in  the  blind  area  shows 
that  the  impairment  of  sight  has  been  partly  due  to  the 
uveitis.  These  facts  illustrate  the  help  in  prognosis  to 
be  gained  by  a  careful  study  of  the  field  of  vision. 

In    the    Transactions  of  the   OjihtJialmuloyical   Society 
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for  1917,  Mackay  reports  a  case  of  uveo-parotitis  Avith 
irido-cycloplegia,  and  in  addition  he  has  appended  a 
bibliography,  which  as  far  as  I  have  been  able  to  discover 
contains  all  the  references  to  the  literature  of  this  subject. 
All  tlie  cases  published  agree  in  so  far  that  there  have 
been  parotitis,  uveitis,   and  implication   of  cranial  nerves, 


Miss  B— ,  April  lutli,  1921. 

but  there  is  no  uniformity  in  the  order  in  whieii  those 
different  signs  have  appeared.  Miss  B — 's  case,  moreover, 
presents  features  which  are  not  present  in  any  of  those 
previously  reported.  Neither  mumps  nor  diphtheria  can 
be  considered  as  a  factor  in  its  aetiology,  but  the  occurrence 
and  tlie  persistence  of  a  cutaneous  eruption  show  that  it 
has  been  due  to  tlie  action  of  a  systemic  cause,  which 
up  till  now  has  not  been  discovered,  'J'lie  implication  of 
the   optic   nerves,   which   is    the    most   serious   feature   of 
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Miss  B — 's  case,  lias  been  due  in  all  probaljility  to  the 
severity  of  the  uveitis  rather  than  to  the  action  of  a 
specific  toxin  acting  directly  on  the  nerves  themselves — a 
process  in  all  probability  similar  to  what  occurs  in  some 
cases  of  progressive  myopia.  There  can  be  no  doubt, 
however,  that  the  toxin   liad   a  special   affinity   for   nerve 

Fig.  32. 


Miss  B— ,  April  15th,  1!)21. 


structure,  and  may  have  contributed  to  the  weakness  of 
the  nerve,  and  rendered  it  less  able  to  resist  what  seems 
to  have  been  a  normal  intraocular  pressure.  The  most 
serious  relapses  in  the  eye  condition  occuri-ed,  moreover, 
about  the  same  time  as  the  facial  and  palatal  nerves 
became  affected. 

Another  distinctive  feature  in  Miss  B — ^s  case  is  the 
occurrence  of  the  cutaneous  ei-uption.  It  preceded  the 
appearance  of  the  ocular  symptoms  by  ratlier  more  than 
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a  inoiitli.  Osier  lias  described  various  eye  lesions  in 
connection  with  piiipiira  and  allied  erythematous  con- 
ditions of  the  skill,  including  erythema  nodosum,  but  they 
were  always  characterised  by  the  occurrence  of  intra- 
ocular or  extra-ocular  hasmorrhage.  As  far  as  I  have 
been  able  to  determine  bleeding  was  absent  in  Miss  B — 's 
case.  Nevertheless,  there  is  no  doubt  that  the  cutaneous 
■eruption  and  the  ocular  symptoms  are  correlated,  in  so 
far  at  least  that  whenever  the  rash  on  the  skin  began  to  dis- 
appear the  congestion  of  the  eyes  simultaneously  lessened. 
I  have  to  thank  Dr.  A.  Garrow  for  the  charts  of  the 
field  of  vision. 

FuRTHEK  Note  by  Cteorge  Mackay,   M.D.,   Edinburgh,  on 

THE      CASE      OK      "  UvEO-PaROTITIS      WITH      IrIDO-CyCLO- 

plegia,''    published    in    thk    Society's    Transactions, 
Vol.  XXXVII,  1917. 

The  intimation  on  the  programme  for  our  meeting  this 
year  of  a  paper  by  Dr.  Maitland  Ramsay  on  "A  Case  of 
Cyclitis  associated  with  Swelling  of  the  Parotid  Glands," 
recalled  my  attention  to  the  CDmmunication  which  I  made 
to  the  Society  in  May,  1917,  on  "A  Case  of  Uveo- 
Parotitis  with  Irido-Cycloplegia." 

I  had  not  seen  this  patient  again  for  nearly  four  years 
but  at  my  request  she  called  upon  me  a  few  days  ago 
•(May  1st,  1921).  She  informed  me  that  she  had  kept 
quite  well  and  occupies  the  same  domestic  situation  as  a 
table-maid.  That  she  had  not  been  conscious  of  any 
return  of  inflammation  in  her  eyes,  and  thought  there 
was  little  change  in  her  vision  since  her  recovery  in  1917. 
That  her  main  difficulty  now  is  in  seeing  to  sew  black 
material  in  an  artificial  light,  due  presumably  to  a  poor 
light-sense. 

On  examination  I  found  that  all  traces  of  deep  punctate 
keratitis  have  now  disappeared  but  two  or  three  tine  tags 
of  posterior  synechia)  remain  at  each  pupil  border.  The 
pupils    are    circular    but    still    rather   wide.       Facing   the 
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light  the  rig'ht  is  fully  5  mm.  in  diameter^  the  left  about 
4"5  mm.  Both  are  still  immobile  to  light,  but  contract 
quite  appreciably  on  convergence. 

This  makes  it  doubtful  whether  the  immobility  of  the 
piipils  to  light  can  be  due  to  the  synechiie,  but  of  course 
a  reflex  light  stimulus  may  not  act  as  powerfully  upon  a 
sphincter  iridis  as  a  voluntary  motor  impulse  associated 
with  convergence  of  the  visual  axes.  The  possibility  of 
the  loss  of  light  reflex  being  due  to  a  central  and  not 
a  peripheral  palsy  must  also  be  considered  but  is  difiicult 
to  determine.  The  return  of  accommodative  power  in 
M.  R — 's  case  is  denionstrable  by  the  shadow  test,  and  by 
the  reading  of  diamond  print  by  either  eye  up  to  at  least 
10  in.  from  her  face. 

During  the  past  four  years  this  patient  has  developed 
a  little  myopic  astigmatism. 

Unaided  R.V.  =  -j^,-  partly,  with  —  ID.  ax.  vert,  =^ 
%  partly. 

Unaided  L.Y.  =  yV  Partly,  with  —  0"5  D.  vert.  =  -|. 

The  vitreous  continues  clear  in  each  eye,  but  whereas 
formerly  I  could  detect  no  choroidal  changes  in  the 
periphery,  there  are  now  many  rounded  spots  of  choroidal 
atrophy  in  the  lower  part  of  each  fundus,  especially  the 
left,  some  of  these  bordered  with  piigment,  others  clean- 
cut  and  showing  only  the  pure  white  scleral  background. 
The  fields  for  counting  fingers  and  hand-movements  show- 
no  gross  impairment. 

The  President  (Mr.  J.  11.  Fisher)  said  that,  considering 
the  rarity  of  such  cases,  the  Society  was  to  be  con- 
gratulated on  having  been  the  means  of  bringing  befoi'e- 
the  profession  at  least  two  examples,  both  most  fully  and 
admirably  reported.  The  great  dithculty  appeared  to  be 
to  decide  what  form  of  toxtemia  was  at  work.  Through 
Dr.  Ramsay's  kindness  he  had  had  the  opportunity  of 
seeing  the  patient  Avhose  case  he  had  described.  At  that 
time  the  eye  condition  was  at  its  height.  1'lie  vision  was 
extremely  jioor,  and  he  was  much  struck  by  the  optimistic 
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view  which  Dr.  Kamsay  was  still  able  to  maintain  about 
the  case,  although  it  was  causing-  him  and  the  relatives 
so  much  anxiety.  That  optimism  had  been  fully  justified 
by  events.  In  these  cases  there  seemed  to  be  a  definite 
tendency  to  ultimate  recovery,  showing  that  the  patient 
was  able  to  deal  with  the  toxa3mia.  The  coincidence  of 
the  recovery  of  vision  in  this  instance  was  very  striking 
in  association  with  the  administration  of  thyroid  extract, 
but  there  were  certain  other  symptoms  which  proved 
themselves  to  be  evanescent  and  disappearing  before  any 
thyroid  extract  was  given,  and  the  body  seemed  to 
develop  a  potential  resistance  to  these  infections.  It 
would  be  of  interest  if  the  exact  sequence  of  symptoms  in 
these  cases  could  be  collated.  'i'here  appeared  to  be 
concerned  the  question  of  gastro-intestinal  disorder,  that 
of  sensory  nerve  disturbance,  with  cutaneous  manifesta- 
tions, motor  paralyses,  and  glandular  involvement,  classi- 
fying the  ciliary  and  the  parotid  glands  together.  In 
this  case  there  seemed  to  have  been  a  synchronous  onset 
of  trouble  in  the  eyes  and  in  the  parotid  glands.  He, 
the  speaker,  had  wondered  whether  there  was  any  special 
sex-incidence  in  these  cases,  i.  e.  wliether  they  were 
predominant  in  females.  But  at  present  the  number  of 
records  of  such  cases  was  very  small. 

Dr.  C.  0.  Hawthorne  regarded  the  case  as  particularly 
interesting  because  of  the  association  of  parotitis  with 
cyclitis.  Physicians  were  familiar  with  what  appeared  to 
be  a  non-specific  parotitis  in  many  different  conditions,  as, 
e.  g.,  some  of  the  acute  fevers,  influenza,  pneumonia, 
hfematemesis,  etc.,  and  some  years  ago  Mr.  Stephen 
Paget  drew  attention  to  this  development  after  abdominal 
operations.  Though  rival  and  competing  explanations 
had  been  offered,  one  proposed  that  the  parotitis  was  due 
to  infection  through  the  blood-stream,  the  other  that  it 
was  the  consequence  of  dryness  of  the  mouth  with 
infection  through  Stenson's  duct.  Dr.  Maitland  Eamsay's 
case  hardly  helps  to  settle  this  controversy,  but  it  adds  to 
the     variety     of     local     inflammatory     disturbances     with 


212  DISEASES    OF    THE    UVEAL    TRACT. 

associated  fever  in  which  parotitis  may  appear  as  a 
complication.  It  has  sometimes  been  alleged  that  parotitis 
appearing  in  such  vai-ious  conditions  as  have  just  been 
mentioned  is  due  to  infection  directly  or  indirectly  from 
a  person  suffering  from  mumps.  Such  a  story  is  difficult 
to  believe  and  Dr.  Ramsay's  case  affords  no  help  to  this 
suggestion.  Dr.  Hawthorne  had  long  been  interested  in 
parotitis  as  a  complication  of  various  diseases,  and  there- 
fore had  listened  to  the  present  report  with  much  pleasure. 
He  believed  that  parallel  cases  were  on  record  under  the 
name  "  uveal  fever.'' 

Mr.  J.  Gray  Clegg  said  the  effect  of  the  thyroid  extract 
in  this  case  was  interesting  because  it  was  well  known 
that  thyroid  had  an  influence  on  the  function  of  the  ciliary 
body ;  he  had  used  it  in  that  connection.  With  regard 
to  cupping  of  the  disc  in  this  case  without  rise  of  tension, 
he  had  in  mind  one  or  two  cases  in  which  there  had  been 
cupping  of  the  disc,  and  the  glaucomatous  signs  and  symp- 
toms accompanying  that,  but  where  the  ocular  pressure 
was  not  above  normal.  In  such  cases  he  thought  the 
operation  of  trephining  would  be  a  wise  one.  He  had 
found  that  trephining  in  cyclitis  where  there  was  a 
tendency  to  a  rise  of  tension  and  a  beginning  of  con- 
traction of  the  fields  could  be  accomplished  without 
upsetting  the  eye  to  any  great  extent ;  much  less  reaction 
occurred  than  when  iridectomy  was  done.  In  this  case 
he  thought  cupping  of  the  disc  was  produced,  not  because 
the  tension  was  high,  but  because  the  coats  were  parti- 
cularly softened  by  the  disease.  The  only  point  he 
wanted  to  make  with  regard  to  trephining  was  to  make  a 
large  hole,  and  get  out  the  whole  disc  when  the  tension 
arose  from  iridocyclitis. 

Mr.  Percival  wished  to  make  a  remark  about  thyroid 
extract.  His  colleague,  Mr.  H.  P.  Bennett,  liad  an 
amazing  result  after  giving  thyroid  extract  in  a  case  of 
retinitis  proliferans  with  recurrent  hajmorrhages,  after  the 
eye  had  seemed  to  be  in  a  hopeless  condition  with  P.L. 
only.      He   saw   the   case   several   times,   ])ut   none   of   his 
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susrofested  treatments  did  orood.  ]\Ir.  Bennett  then  ffave 
the  patient  a  gi-ain  of  thyroid  extract  three  times  a  day, 
and  in  a  week  the  condition  had  improved  from  not  being 
able  to  see  an  electric  light  a  foot  off  to  being  able  to  see 
an  ordinary  light  dimly.  Last  time  he  heard  of  that 
patient  she  had  -g  in  each  eye.  The  case  was  recorded  in 
a  late  number  of  The  Ophnialmoscope.  He  believed  that 
in  Mr.  Maitland  Ramsay's  case  there  was  no  haemorrhage, 
but  similar  cases  had  been  seen  in  which  purpura  occurred. 
Dr.  Maitland  Ramsay,  in  reply,  said  he  did  not  see  the 
case  until  March  1st,  and  by  that  date  the  parotitis  had 
disappeared.  He  knew  of  the  cases  to  which  Dr. 
Hawthorne  had  referred,  and  he  made  particular  inquiry 
about  diphtheria  and  mumps,  but  he  was  told  there  was 
no  possibility  that  the  patient  had  suffered  from  either 
of  those  diseases.  Special  attention  was  directed  to  the 
secretion  from  the  throat  and  nose,  with  the  view  of 
findins:  some  definite  evidence  as  to  the  cause,  but  the 
result  was  negative.  With  regard  to  what  Mr.  Gray 
Clegg  said  about  trephining  no  one  knew  of  the  cupping 
of  the  right  optic  disc  until  the  vitreous  humour  had 
cleared  up,  when  it  was  discovered  by  means  of  the 
ophthalmoscope.  He  did  not  regret  that  he  had  not 
operated.  With  regard  to  Mr.  Percival's  remark  con- 
cerning haemorrhages,  he  had  read  Sir  William  Osier's 
paper  on  eye  conditions  associated  with  erythema  nodosum, 
etc. ;  he  therefore  examined  the  eyes  very  carefully,  and 
he  believed  he  was  right  in  saying  there  had  been  no 
haemorrhage. 


2.   Two  cases  of  flat  neoplasm  of  the  choroid. 

By  D.  J.  Wood. 

(With  Plate  II.) 

Thesk  cases  are  so  uncommon  compared  with  ordinary 
intra-ociihir  tumours  that  it  seems  desirable  to  report  fresli 
examples. 
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Case  1. — In  December,  1919,  a  young  man,  set.  27 
yeai-s,  came  to  me  complaininsr  that  he  had  lost  the  sight 
of  his  left  eye  about  six  weeks  previously.  There 
was  a  widely  dilated  pupil,  a  good  deal  of  rather 
unusual  redness  on  the  outer  part  of  the  sclerotic,  and  a 
detachment  of  the  retina  close  up  to  the  back  of  the  lens. 
Tension  was  normal,  there  was  no  pain,  but  I  did  not  like 
the  redness,  and  suspected  a  tumour.  A  Wassermann 
test  was  negative,  but  I  learned  that  the  patient  was 
under  a  colleague  for  nose  trouble,  and  was  informed  by 
him  that  there  was  disease  in  the  left  antrum  and  in  the 
back  part  of  the  left  lower  jaw.  We  also  found  that 
there  were  enlarged  glands  on  the  right  side  of  the  neck. 
A  portion  of  one  was  excised  and  the  pathologist  reported 
that  it  seemed  to  be  epitheliomatous.  The  chances 
seemed  therefore  pretty  hopeless,  but  I  was  once  more 
made  doubtful  by  the  unexpected  improvement  in  the 
fiflands  under  X-rav  treatment.  After  a  few  weeks,  how- 
ever,  I  could  see  that  there  was  an  intra-ocular  tumour  as 
the  iris  began  to  bulge  forward  on  the  outer  side, 
and  I  decided  to  excise  the  eye.  An  antero-posterior 
section  revealed  a  typical  Hat  growth,  extending  froin  the 
optic  nerve  forward  to  the  iris,  Avith  a  complete  detach- 
ment of  retina.  A  photograph  gives  a  fairly  good  idea 
of  the  appearance  (Fig.  34).  Unfortunately  the  micro- 
tomist  cut  off  in  both  this  and  the  next  case  all  the  front 
of  the  eye,  leaving  only  the  tumour. 

The  growth  is  white  wirli  tine  ]iigment  markings,  and 
firm  in  consistence.  It  is  everywhere  in  contact  with  the 
sclerotic  and  infiltrates  it.  It  goes  right  up  to  the  optic 
nerve,  but  seems  not  to  involve  it. 

Sections  show  an  alveolar  structure  (PI.  II,  fig.  1),  but 
the  cells  seem  to  me  to  be  epithelial  and  not  sarcomatous, 
and  the  appearance  would  seem  consistent  with  the  opinion 
of  Mr.  I'arsons  that  such  growths  are  endotheliomatous. 
I  obtained  a  section  from  the  gland  in  the  neck  and  found 
the  same  ty))t'  of  tiiinour  and    cell. 

'I'lie  patient   did    not    retuiMi   to    me  after   the    operation, 
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and   died   after  about  three    montlis.      There    were    fresh 
metastases,    but    no    h)cal     recurrence.        'I'he    metastatic 


Vu:.    ai-. 


Case  1. 


Fir..  35. 


Case  2. 


growths  occuri-ed  without  iiiiy  ocular  ])erforntii>ii.  The 
retina  was  completely  detached,  and  the  subretinal  fluid 
quite  clear,  not  coagulating  in  the  formalin  fixative. 
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Case  2. — About  the  end  of  1920  I  was  asked  by  a 
colleague  to  see  a  Jew  of  about  40  who  had  a  glauco- 
matous condition  of  his  left  eye.  He  had  only  found  the 
eye  defective  when  it  began  to  be  painful.  The  eye  was 
blind,  the  cornea  steamy,  the  pupil  dilated,  and  there  was 
an  ai'ea  of  redness  on  the  outer  part  of  his  sclerotic  which 
brouglit  to  my  mind  the  case  I  have  referred  to.  With 
a  good  light  I  was  able  to  see  on  the  inner  side  a  detach- 
ment of  retina  and  I  had  no  doubt  therefore  that  there 
was  a  tumour  present. 

He  was  admitted  under  me  at  the  hospital  and  the  eye 
was  excised.  Unfortunately  neither  the  detached  retina 
nor  the  area  of  redness  were  clues  to  the  site  of  the 
growth.  I  made  a  horizontal  section  and  found  that  I 
had  missed  the  tumour,  which  occupied  nearly  the  whole 
of  the  lower  half  of  the  fundus  and  was,  as  in  the  last  case, 
a  flat  growth  with  a  complete  retinal  detachment.  The 
sub-retinal  fluid  w^as  clear  and  did  not  coagulate  in  the 
formalin. 

The  growth  began  close  up  to  the  optic  nerve  and  ex- 
tended forward  to  about  the  ora  serrata  (Fig.  35).  The 
surface  was  fairly  like  the  rest  of  the  choroid.  It  was  white 
in  section  and  firm,  and  about  o  mm.  thick  in  the  centre. 
It  seemed  to  be  in  contact  everywhere  with  the  sclerotic. 

To  my  surprise  the  section  showed  a  totally  dissimilar 
condition  from  my  former  case,  the  growth  being  com- 
posed of  spindle  cells  (PI.  II,  fig.  2),  and  was  in  fact  a 
typical  spindle-celled  sarcoma.  There  was  an  area  in  front 
where  a  degeneration  change  had  occurred,  and  I  am  unable 
to  say  whether  this  is  myxomatous  or  hyaline,  but  I  think 
the  former.  There  was  an  absence  of  pigment,  except 
in  the  outer  layers,  and  the  sclerotic  seemed  uninvolved. 

So  far  tliere  are  no  recurrences  nor  nietiistases  which 
would  agree  with  the  less  malignant  character  of  spindle- 
celled  sarcouuita.  It  would  seem,  looking  at  these  two 
cases,  that  the  Hat  condition  of  growth  may  be  assumed  by 
tumours  of  very  difTciciit   histological  structure. 

The     blocks   with    the    rest    of    the   tumour   mounted   on 
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PLATE    II. 

Illustrates    Mr.    D.   J.    Wood's    paper    on    Two    Cases  of   Flat 
Neoplasm  of  the  Choroid  (p.  213). 

Fig.  1.— Shows  the   microscopical  appearances  of  the  carcinomatous 
growth  in  Case  1. 

-pia.  2.— Shows   the   microscopical   appearances   of    the    sarcomatous 
growth  in  Case  2. 
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them    have    been   sent   to  Mr.   Treacher   Collins  in  order 
that  he  may  he  able  to  express  an  opinion  on  the  cases. 

Pathological  Note  by  E.  Tkeachkr  Collins. 

I  have  examined  sections  of  the  two  interesting  speci- 
mens of  flat  new  growth  of  the  choroid  which  Mr.  D.  J. 
Wood  kindly  sent  me.  In  the  specimen  of  the  first  case 
the  cells  of  the  grcAvth,  as  Mr.  Wood  says,  are  of  an 
epithelial  type  and  arranged  in  an  alveolar  fashion. 
The  appearances  of  the  sections  and  the  history  of  the 
case  suggest  to  me  that  the  growth  is  probably  a  secondary 
carcinoma  of  the  choroid.  There  was,  besides  the  eye 
affection,  disease  of  the  nose  and  enlargement  of  the  glands 
in  the  neck.  A  section  made  from  one  of  the  latter,  after 
its  removal,  was  said  to  show  an  epitheliomatous  growth. 
Metastatic  carcinoma  is  known  to  invade  the  lymphatic 
spaces  of  the  choroid,  and  grow  in  a  diffuse  way,  so  as  to 
give  rise  to  a  flattened  thickening  rather  than  a  localised 
knob-like  protrusion. 

It  is  still  a  debatable  point  as  to  how  a  secondary 
carcinomatous  growth  reaches  the  eyeball — wliether  by  the 
blood-stream,  or  by  permeation  along  the  lymphatics,  as 
is  so  frequently  the  case  in  other  tissues  which  become 
secondarily  involved.  In  the  sections  of  this  specimen 
the  lymphatic  sheaths  of  the  posterior  ciliary  arteries  and 
nerves,  external  to  the  eyeball,  are  found  to  be  extensively 
infiltrated  with  the  cells  of  the  growth.  One  of  the  short 
posterior  ciliary  arteries  where  it  perforates  the  sclerotic 
is  seen  to  have  cells  of  the  growtli  thickly  clustered 
around  it  in  its  passage,  and  extending  into  spaces  between 
the  fibres  of  the  sclerotic  from  its  vicinity.  Such  appear- 
ances are  what  we  should  expect  to  find  if  the  growth  had 
reached  the  eyeball  by  permeation  along  the  lymphatic 
channels.  It  is  possible,  liowever,  that  a  metastatic 
growth  having  started  in  the  choroid  is  extending  out  of 
the  eyeball  along  these  channels. 

Sections  from  the  specimen   of  the  second  case  sliow  a 
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growth  composed  mainly  of  a  mass  of  spindle-shaped  cells, 
traversed  by  numerous  thin-walled  blood-vessels.  The 
cells  encircle  the  vessels,  and  in  many  places  can  be  seen 
springing  from  their  outer  surface,  and  radiating  forth 
from  them.  The  anterior  part  of  the  tumour,  that 
described  by  Mr.  Wood  as  a  degenerating  area,  presents 
different  structural  characteristics  to  the  rest.  There  is  a 
more  conspicuous  inter-cellular  fibrous  stroma  ;  the  nuclei 
of  the  cells  in  the  stroma  have  stained  deeply,  but  in 
places  the  cell  protoplasm  has  undergone  degeneration  and 
some  vacuolation.  In  other  parts  the  cells  are  still  well 
formed,  and  instead  of  being  spindle-shaped,  as  in  other 
pai'ts  of  the  tumour,  are  of  an  endotheliomatous  type. 

The  sections  of  this  specimen  show,  therefore,  two 
different  types  of  neoplastic  formation,  the  main  mass 
presenting  the  appearance  of  a  spindle-celled  angio- 
sarcoma, and  the  anterior  smaller  section  that  of  an  inter- 
fascicular endothelioma.  As  Parsons  has  pointed  out,  the 
flat  sarcomata  which  have  been  described  have  mostly 
been  tumours  of  the  latter  type.  Tumours  of  the  former 
type  grow  generally  in  a  localised  rather  than  a  diffuse 
fashion. 

The  variations  in  the  mode  of  growth  of  the  different 
forms  of  sarcoma  of  the  choroid  have  been  attributed 
to  the  different  sites  in  the  choroid  in  which  the  tumours 
originate.  Interfasicular  endotheliomata  starting  in  the 
lymph  spaces  on  the  external  surface  of  the  choroid 
spread  in  them,  between  the  choroid  and  the  sclerotic. 
Angio-sarcomata  starting  in  the  inner  vascular  layers  press 
inwards  the  elastic  membrane  of  j)rnch  until  it  ruptures, 
and  then  extend  inwards  through  the  gap  so  formed. 

This  specimen  of  AVood's,  comprising  two  forms  of 
growth,  has  not  produced  sufficient  pressure  on  Bruch's 
membrane  to  rupture  it,  but  has  formed  a  rather  thicker 
layer  of  new  growth  than  that  which  is  usually  met  with 
in  the  diffuse  sarcomata. 
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VII.   DISEASES  OF  THE   LENS. 

1.    The  injiiteuce  of  aye  on  the  power  of  the  crijstallhie  lens. 

By  G.  F.  Alexander. 

Regardixg  the  refraction  of  the  crystalline  lens,  quoting 
(a)  from  p.  5,  The  Prescrihing  of  Spectacles,  by  A.  S. 
Percival,  "  the  lens  consists  of  a  dense  nucleus  surrounded 
by  concentric  layers  of  a  less  dense  material  :  these 
peripheral  layers  may  be  considered  as  forming  two 
diversrino-  menisci  which  enclose  the  nucleus  and  diminish 
its  refractive  power :  when  the  cortical  layers  of  the 
lens  become  more  dense  with  age  the  refractive  power  of 
these  menisci  becomes  greater  and  therefore  the  power 
of  the  Avhole  lens  becomes  less " ;  and  (6)  from  p.  30, 
Physiological  Optics  by  Tscherning,  "  on  account  of  its 
great  curvature  and  high  index  the  imcleus  has  a 
refractive  power  which  is  diminished  by  the  influence  of 
the  cortical  layers,  which  act  as  two  concave  lenses  ;  if 
the  index  of  these  layers  were  higher  their  influence  would 
be  greater  and  the  refractive  power  of  the  whole  crystal- 
line lens  would  consequently  be  weaker";  it  is  evident 
that  as  these  statements,  which  appear  to  be  universally 
accepted,  are  by  the  above  and  all  other  writers  supported 
by  a  diagram  representing  the  cortex  acting  as  a  concave 
meniscus,  they  are  tantamount  to  the  assertion  of  the 
presence  in  the  lens  of  surfaces  acting  as  concave  refract- 
ing surfaces,  and  that  the  increase  in  the  index  of  the 
cortex  is  by  increasing  their  power  the  cause  of  the 
diminution  of  the  power  of  the  lens  as  age  advances. 

In  criticism  of  the  above,  I  contend  first  that  there  are 
no  such  surfaces  in  the  lens.      In   reerard   to  refraction  a 
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spherical  surface  separating  two  media  of  difl'erent  indices 
is  convex  if  its  centre  is  on  the  side  of  the  one  of  greater 
index,  and  concave  if  it  is  on  the  side  of  the  one  of  less 
index,  and  as  in  the  lens  and  its  nucleus  the  more  central 
the  lamellae  ai'e  the  higher  are  their  indices,  the  centre  of 
their  curvature  must  in  every  case  lie  on  the  side  of  the 
medium  of  greater  index,  hence  the  surface  separating- 
the  cortex  and  nucleus  is  a  convex  and  not  a  concave 
one,  and  a  ray  incident  on  either  surface  of  the  lens 
encounters  in  its  transit  through  it  a  series  of  convex 
refracting  surfaces,  and  at  no  part  of  its  course  a  concave 
one. 

Second,  that  the  cause  of  the  diminution  of  the  power 
of  the  lens  as  age  advances  is  the  diminution  in  the 
convexity  of  its  surfaces  and  those  of  the  nucleus  from 
their  growth. 

Though  increase  in  the  index  of  the  cortex  diminishes 
the  power  of  the  surfaces  of  the  nucleus  it  increases  the 
power  of  the  surfaces  of  the  lens,  and  as  it  is  accom- 
panied by  increase  in  the  index  of  the  nucleus  which 
increases  the  power  of  the  surfaces  of  the  nucleus,  it  is 
not  necessarily  associated  with  diminution  of  the  power 
of  the  lens  as  a  whole,  and  that  the  reverse  is  the  case 
will  now  be  shown. 

If  r  is  the  radius  of  a  surface  separating  a  medium  of 
a  lower  index  /<^  from  one  of  a  higher  index  /j.^  and  its 
centre  is  in  the  latter,  as  the  tirst  and  second  focal 
lengths  are — 
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respectively,  it  follows  that  {a)  if  /•  is  increased  the  focal 
lengths  are  increased  and  therefore  the  power  of  the 
surface  is  diminished;  {}>)  if  ^z.,  increases  proportionately 
to  /Uj  the  focal  lengths  are  unaltered  and  therefore  tlie 
power  of  the  surface  remains  the  same  ;  (r)  if  /t.,  increases 
out  of  proportion    to  At^  the   focal  lengths  are   diminished, 
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and  tlieret'ore  the  power  of  the  surface  is  inci-eased,  and 
(d)  if  /t|  increases  out  of  proportion  to  /ito  the  focal  lengths 
ai-e  increased  and  therefore  the  power  of  the  surface  is 
diminished. 

Applying  the  above  first  to  the  surfaces  of  the  nucleus, 
as  Mj  becomes  the  index  of  the  cortex  and  jn^  that  of  the 
nucleus  it  follows  that  the  power  of  the  nucleus  tends  to 
diminish  with  its  groAvth,  and  that  though  normally  jli^ 
inci'eases  out  of  proportion  to  /n^,  so  that  its  power  tends 
to  increase,  if  the  i-everse  takes  place  as  is  the  case  if  ju^ 
and  /<o  increase  by  equal  increments  its  power  tends  to 
diminish. 

Second  to  the  surfaces  of  the  lens,  as  in^  becomes  the 
index  of  the  aqueous  and  vitreous  and  /n^  that  of  the 
cortex,  it  follows  that  the  power  of  these  surfaces  tends 
to  diminish  Avith  the  growth  of  the  lens,  and  as  /a-^  remains 
constant  any  increase  in  /^^  causes  their  power  to  increase. 
It  remains  to  prove  that  if  the  index  of  the  nucleus  rises 
with  that  of  the  coi-tex,  if  only  by  equal  increments,  the 
increase  in  the  power  of  the  surfaces  of  the  lens,  caused 
by  increase  in  the  index  of  the  cortex  relatively  to  that 
of  the  aqueous  and  vitreous,  more  than  counter-balances 
the  diminution  in  the  power  of  the  nucleus  caused  by 
increase  in  the  index  of  the  cortex  relatively  to  that  of 
the  nucleus,  and  therefore  increases  the  power  of  the  lens 
as  a  whole,  which  is  done  as  follows :  If  r^  and  r^ 
are  the  respective  radii  of  the  front  surfaces  of  the  lens 
and  nucleus,  T  the  distance  between  these  surfaces,  f^^, 
/«2  and  JU3  the  respective  indices  of  the  aqueous,  the  cortex 
and  the  nucleus,  and  F  is  the  posterior  focal  length  of 
the  equivalent  of  these  surfaces, 

^,^ _^2jl3_!V!i 

and  as  the  same  applies  to  the  posterior  surfaces  of  the 
lens  and  nucleus,  ^^  then  becoming  the  index  of  the 
vitreous  and  F  the  anterior  focal  length  of  the  equivalent 
of  these  surfaces,  by    giving   values  in  this  expression  it 
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becomes  manifest  that  (o)  /.i^,  r-^  and  r.-,  remaining  constant, 
if  /U2  and  f.i^  are  increased  by  equal  increments  F  becomes 
less,  i.  e.  the  power  of  the  four  surfaces  in  combination 
and  therefore  that  of  the  lens  is  inci-eased  ;  (h)  /n^,  /^i.^  and 
/Ug  remaining  constant,  if  r-^  or  r.-,  or  both  are  increased  F 
becomes  greater,  i.  e.  the  power  of  the  four  surfaces  in 
combination  and  therefore  that  of  the  lens  is  diminished. 

It  follows  from  the  above  that  (1)  as  the  radius  of  the 
surface  of  the  lens  is  greater  than  that  of  the  surface  of 
the  nucleus,  if  in  estimating  the  power  of  the  lens  we 
take  the  former  we  must,  in  order  not  to  undervalue  it, 
as  Thomas  Young  pointed  out,  adopt  a  higher  refractive 
index  than  that  of  the  nucleus. 

(2)  The  only  factor  tending  to  diminish  the  power  of 
the  lens  as  age  advances  is  the  increase  in  the  radii  of 
its  surfaces  and  those  of  the  nucleus  accompanying  their 
growth,  but  as  this  tendency  is  opposed  by  increase  in 
the  index  of  the  cortex  and  more  especially  in  that  of 
the  nucleus  taking  place  as  age  advances,  {n)  no  change 
in  the  refraction  of  the  eye  may  take  place ;  [b)  if  the 
growth  of  the  lens  and  nucleus  is  in  advance  of  the 
increase  in  the  indices  hypermetropia  will  be  acquired, 
though  this  may  also  be  due  to  failure  in  the  tonic  con- 
traction of  the  ciliaiy  muscle  to  increase  the  curvature  of 
the  surfaces  of  the  lens  from  diminution  in  the  amount 
of  the  cortex  and  in  the  ease  with  w^hich  it  can  be 
moulded;  and  (c)  on  the  other  hand,  if  the  increase  in  the 
indices  is  in  advance  of  the  growth,  as  is  occasionally  the 
case  with  that  of  the  nucleus  from  the  hypersclerosis 
which  often  proves  transitional  to  nuclear  cataract, 
myopia  will  be  acquired. 

The  President  said  the  note  was  one  which  was  well 
worthy  of  being  brought  forward,  though  tiie  idea  that  a 
portion  of  the  lens  could  act  as  a  concave  meniscus  was 
not,  to  him,  comprehensible.  One  had  to  vii'w  the  lens 
as  increasing  in  density  from  the  peripliery  to  the  central 
portion,  and  it  was   difficult  to  speak  theoretical]}'  of  the 
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action  of  tliu  nucleus  and  the  cortex — two  poi-tions  which 
could  not  be  absolutely  diilerentiated  the  one  from  the 
other.  It  was  perfectly  possible  to  carve  a  concave 
meniscus  out  of  a  biconvex  lens ;  it  would  be  (Miiiall}^ 
possible  to  shape  it  out  of  any  block  of  solid  material. 

Mr.  Percival  said  he  had  been  attentively  listening  to 
this  paper,  but  he  could  not  follow  Mr.  Alexander's 
aro-nnient.  In  youth  the  lens  consisted  of  a  dense  nucleus 
surrounded  by  concentric  layers  of  a  less  dense  material. 
These  peripheral  layers  may  be  considered  as  forming  two 
divergent  menisci  which  enclose  the  nucleus  and  diminish 
its  refracting  power.  Let  the  nucleus  be  assumed  to 
remain  unchanged ;  if  the  refracting  power  of  these 
diverging  menisci  becomes  greater  the  power  of  the  lens 
becomes  less,  and  vice  versa.  This  surely  cannot  be  denied,, 
as  it  rests  on  elementary  optical  principles.  (He  illustrated 
his  view  l)v  means  of  a  blackboard  sketch.) 


2.   A  note  on  a  metliod  of  extracting  the  crystalline   lens  in 
its  capsule  hy  7neans  of  "  suction.'^ 

By  Arthur  W.  Ormond. 

In  operating  for  cataract  it  has  usually  been  my  custom 
to  incise  the  anterior  surface  of  the  lens  capsule  w^ith  a 
sharp  hook,  by  means  of  which  I  make  a  circular  incision 
by  a  rotatory  movement  over  the  surface  of  the  lens. 
Noticing  the  fre(piency  with  which  the  whole  lens  was- 
moved  while  doing  this,  it  occurred  to  me  that  it  might  be- 
caused  by  the  use  of  unnecessary  force,  but  this  proved 
not  to  be  so,  but  to  be  due  to  the  fact  that  in  senile 
cataract  the  suspensory  ligament  is  often  a  very  feeble  and 
degenerated  structure  and  dislocation  of  the  lens  can  be- 
easily  produced  l)y  direct  pressure  applied  to  its  surface. 
From  this  I  came  to  the  conclusion  that  the  lens  might 
possibly  be  delivered  in  its  capsule  by  means  of  suction 
instead  of  by  expression,  whit-h  is  the  mctliod  em])loyed  b}'- 
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other  operators  who  remove  it  in  its  capsule.  The  advan- 
tage of  removing  a  lens  in  its  capsule  is  obvious  to  any 
ophthalmic  surgeon,  and  provided  the  benefit  is  not 
obtained  by  undue  risk  and  the  technique  of  the  method 
is  not  diflficult,  it  is  one  which  I  suppose  would  ap]:)eal  to 
most. 

I  spoke  of  my  idea  to  Messrs.  Weiss,  who  took  up  the 
suggestion  enthusiastically  and  made  for  me  a  very  simple 
apparatus  which  I  call  a  "  cup  extractor."  This  "  cup 
•extractor"  is  something  like  an  enl'arged  Meibomian 
scoop  having  a  hollow  handle  communicating  with  the 
•cup,  and  the  instrument  is  connected  to  the  vacuum  by 
means  of  "  pressure  "  tubing  made  of  india-rubber.  This 
arrangement  1  have  used  and  found  satisfactory. 

At  this  point  it  was  necessary  to  consider  the  best 
means  of  obtaining  suction-power.  The  methods  are 
many,  but  that  apparatus  chosen  should  be  simple  in 
application,  readily  sterilised,  and  if  possible  inexpensive. 
The  simplest  would  be  similar  to  an  ordinary  enema  syringe 
to  which  the  "  cup  extractor "  might  be  directly  fixed. 
Direct  suction  would  be  obtained  by  squeezing  the  india- 
rubber  ball  and  inserting  the  extractor  over  the  lens. 
'J'he  reason  why  this  is  not  practically  a  satisfactory 
method  is  because  in  the  course  of  the  operation,  fluids, 
etc.,  used  in  washing  the  eye  and  site  of  the  wound  are 
usually  present,  and  some  of  this  would  be  draAvn  into  the 
india-rubber  ball,  which  would  have  to  be  sterilised  a 
.second  time  should  the  cup  extractor  have  to  be  applied 
twice  during  the  operation. 

I  personally  have  used  two  methods  : 

(!)    An  "  exhausted  receiver  "  method. 

(2)   A  "  filter  pump  "  method. 

The  first  consists  of  a  toughened  glass  bottle  capable  of 
holding  about  a  (puirt  of  fluid.  In  the  neck  of  this 
bottle  is  fixed  an  india-rubber  stopper  perforated  by  two 
metal  tubes  with  stop-cocks  attached  to  each.  One  of  the 
tubes  is  connected  l)y  means  of  indi:i-i'ul»l)ei'  ])ressure- 
tubing    to  a    small    hand    exhausting   jiuiii]),  (he  other   by 
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similar  means  to  the  metal  "  cup  extractor."  The  bottle 
is  exhausted  and  the  tap  turned  off  so  as  to  isolate  the 
pump  from  the  receiver.  Now  on  turnino-  the  other  tap, 
/.  >'.  the  one  between  the  receiver  and  tlic  cup  extractor,  the 
vacuum  is  connected  with  the  latter.  This  method  was 
inti'oduced  in  principle  many  years  ago,  but  apparently 
was  not  generally  applied,  or  at  any  rate  not  in  this 
country.  In  the  Ophthalmic  Record  of  1910  will  be 
found  an  account  by  Dr.  Vai'd  Hulen  of  an  appai'atus 
(which  he  also  illustrated)  consisting  of  a  large  bicycle 
]iump  to  exhaust  a  5-gallon  carboy,  which  was  attached  to 
a  "  cup  extractor  "  similar  to  the  one  made  by  Messrs. 
Weiss  for  me.  The  unwieldiness  of  the  apparatus  perhaps 
mitigated  against  its  utility.  The  principle  is  good,  and 
with  modifications  the  apparatus  has  this  advantage,  that 
it  can  1)0  made  portable,  and  so  could  be  easily  carried 
about  by  an  operator  wishing  to  operate  away  from  his 
usual  theatre. 

The  other  method  of  obtaining  a  negative  pressure 
is  by  the  "  filter  "  pumj)  made  on  the  principle  of  the 
liunsen  Sprengel  Pump,  an  application  of  a  device 
frequently  seen  in  physical  laboratories. 

'i'he  pi'inciple  of  this  filter  pump  is  that  a  rapid  stream 
of  water  flowing  in  a  given  direction  carries  with  it  the 
surrounding;  air  in  its  immediate  neighbourhood.  Fresh 
air  ru.shes  in  to  supply  the  phice  of  that  carried  forward, 
so  that  there  is  a  continual  rarefaction  o£  the  ;iir 
around  the  current,  and  therefore  an  aspiratory  action  is 
produced. 

If  we  take  a  stout  glass  tube  having  a  side  ni-in,  and 
fit  it  by  means  of  pressure  tubing  to  an  ordinary  water- 
tap,  thepi-essure  of  the  flow  of  Avater  through  the  tube  is 
sufficient  to  carry  with  it  a  current  of  air,  and  the  air 
iriust  consequently  be  drawn  in  from  the  side  arm.  P.y 
this  method  the  ]tressni-('  may  be  reduced  t(i  1 5  or  even 
10  mm. 

The  water  filter  pump  is  very  sim])le,  and  could  be 
fitted    up  in    any    operating    theatre    for    a    few    shillings. 

VOL.  XLi.  1-J 
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The  University  type  of  filter  pump  I  have  found  the  most 
efficient.  This  consists  of  a  glass  tube  which  can  be 
fixed  to  an  ordinary  tap  by  pressure  tubing.  On  one  side 
of  the  tube  is  an  arm  set  at  right  angles,  to  which  a  length 
of  rubber  pressure  tubing  is  attached,  and  with  the  other 
end  of  this  the  "  cup  extractor  "  is  connected.  Inside  the 
glass  tube  is  an  ingenious  device  for  increasing  the  rapidity 
of  the  flow  and  so  diminishing  the  time  taken  to  obtain  a 
negative  pressure,  as  well  as  increasing  the  amount  of 
that  negative  pressure.  This  consists  of  a  long  thin 
funnel,  the  narrow  end  of  which  is  fixed  over  an  inverted 
funnel,  the  opening  of  the  lower  funnel  being  slightly  the 
larger,  and  surrounding  (without  touching)  the  spout  of 
the  upper  one.  Water  rushing  down  is  conducted  in  a 
thin  rapid  stream  across  the  opening  between  the  two 
funnels  ;  in  its  passage  it  sucks  in  the  iiir  in  its  neigh- 
bourhood, and  as  the  only  source  from  which  air  can  be 
drawn  is  the  tube  with  the  side  arm,  it  is  obtained  thence. 
To  this  side  arm  the  pressure  tubing  and  the  cup  extractor 
as  already  mentioned  are  attached.  When  the  air  has 
been  entirely  removed  from  the  tubing  the  cup  extractor 
fixed  at  its  end  then  becomes  part  of  the  vacuum  ;  a  tap 
inserted  in  the  handle  of  the  instrument  gives  the  operator 
control  over  the  pressure. 

OperatidU. — The  patient  is  prepared  in  the  ordinary 
way,  and  no  special  precautions  are  necessary. 

The  incision  is  made  most  advantageously  at  the  peri- 
pliei-y  of  the  anterior  chamber,  and  tlit-  knife  sliould  not 
be  Ijrought  out  through  the  cornea.  It  sliould  be  a  large 
incision,  as  the  diameter  of  the  cup  is  at  least  5  mm.,  that 
of  the  lens  in  its  capsule  9'1  mm.  ;  the  average  diameter 
of  tlie  cornea  is  given  as  about  12  mm.  in  the  horizontal, 
so  that  the  incision  should  be  rather  more  than  a  third  of 
the  whole  circumference  of  the  cornea,  and  the  more 
pcrijiheral  it  is  the  better.  No  doubt  aji  iridectomy  does 
facilitate  the  extraction,  but  it  is  not  an  absolute  necessity. 
In  inserting  the  "  cuj)  extractor,"  it  is  most  important  to 
see  tliat  the  ei]^c  of  the  instrument   is  everywhere  under 
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the  iris  and  does  not  nip  it  between  the  instrument  and 
the  lens.  Hajmorrhage  occarring-  during  tlio  incision  oi- 
blood  escaping  from  the  cut  conjunctiva  into  the  anterior 
cliamber  complicates  the  operation  by  preventing  an  un- 
interrupted view  of  the  instrument.  Having  inserted  the 
scoop,  and  having  seen  that  the  iris  is  not  involved,  the 
''cup  extractor"  is  connected  with  the  vacuum  by  turning 
the  tap.  At  once  the  lens  is  felt  to  be  gripped,  and  by  a 
to-and-fro  movement  may  be  shaken  free  of  its  attachment 
to  the  suspensory  ligament  and  withdrawn  from  the  eye 
attached  to  the  "cup  extractor."  It  is  not  necessary  in 
all  cases  actually  to  remove  the  lens  from  the  eye  by  the 
instrument.  When  the  lens  has  been  freed  from  the 
suspensory  ligament  it  maybe  released  and  the  instrument 
removed,  leaving  the  lens  in  situ  but  detached  ;  it  may 
then  be  expressed  in  the  usual  way.  This  prevents 
the  necessity  of  hnving  an  abnormally  large  incision,  as 
the  cubic  capacity  of  the  lens  attached  to  the  cup  is 
larger  than  either  the  "  cup  extractor"  or  the  lens  alone. 
'The  main  ol)ject  of  the  opei-ation,  viz.  the  removal  of  the 
lens  in  its  capsule,  would  still  be  ol)tained. 

The  nniximuni  pressure  which  can  be  obtained  by  this 
method  of  suction  is,  of  course,  one  complete  atmosphere — 
that  is,  roughly  15  lb.  to  the  square  inch.  I'racticall}", 
of  course,  the  actual  suction  ])Ower  obtained  depcMids  upon 
the  efficiency  of  the  iipparatus  used — its  condition  of  "  air 
tightness,"  the  water-pressure  used,  the  temperature  of 
the  room,  the  reading  of  the  barometer,  and  the  absence 
of  moisture  in  the  air,  all  of  which  make  slight  differences 
U)  the  actufil  result. 

I  have  obtained  by  means  of  tlu>  water-filter  a  pi-essure 
equal  to  750  inni.  of  mercuiw — tliafi  is,  oiil\-  |0  mm.  short 
of  a  theoretical  maxinnim  ;  l)ut  a  lower  ])rossure — anything 
equal  to  700  mm. — is  usually  sufficient,  and  this  allows  a 
wide  margin  For  defects  in  the  apj)aratus  used.  Where 
the  vitreous  is  healthy  and  affords  a  sufficiently  firm 
fulcrum  for  lever  action,  a  certain  increased  power 
is    obtained     by    passing    the    "  cup    extractor "    to    the 
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lowei'  part    of   tlie    lens    and   nsiiio'   the   cup  partly   as   a 
scoop. 

On  occasions  I  have  removed  some  vitreous,  bnt  only 
when  it  was  "  watery,"  but  these  cases  did  quite  well. 
There  is  danger  in  using  too  great  a  force,  but  of  course, 
ou  the  other  hand,  it  is  useless  to  use  a  force  insufficient 
to  rupture  the  suspensory  ligament ;  obviously  it  will 
vary  in  diffei^ent  cases,  but  I  have  found  a  pressure 
a2^2^roximati)ig  to  one  atmosphere  sufficient. 

There  is  one  great  point  I  should  like  to  emphasise,  and 
that  is  this  :  If  for  reasons  such  as  haemorrhage,  or  too 
small  a  corneal  incision,  or  too  resistant  a  suspensory 
ligament,  the  operation  cannot  he  completed  by  this  method, 
at  no  stage  of  the  proceedings  is  the  sui'geon  prevented 
from  completing  the  operation  by  the  ordinary  method  of 
incising  the  capsule. 

Twice  it  has  happened  to  me,  once  owing  to  haemor- 
rhage, and  once  owing  to  having  made  too  small  a  corneal 
incision,  thiit  I  was  unable  to  com]ilete  the  operation  of 
removing  the  lens  in  its  capsule,  but  I  did  not  fail  to 
obtain  a  perfectly  satisfactory  result  as  far  as  the  patient 
was  concerned,  by  reverting  to  my  usual  method  of 
incising  the  capsule.  'J^his  is  a  very  important  point,  as 
one  might  hesitate  to  employ  any  new  techni(pie,  for  fear 
of  not  succeeding  in  carrying  the  new  method  to  a 
successful  finish. 

I  have  not  so  far  made  any  reference  to  the  work  so 
successfully  carried  out  by  Dr.  D.  Iv  l*>;i  rr;i((uer,  of 
Barcelona,  and  communicated  by  him  lo  the  Jioyal 
Academies  of  ]\ledicine  and  Surgery  of  j\Iadrid  and 
Barcelona,  in  July,   l'.>17. 

A  rr.v7<,?/(r  of  this  has  been  ]mblished  in  the  Brilisli  JoKnial 
of  ()])]ilhal iiu)l()(/y  recently,  and  1  have  also,  since  working 
at  this  sul)ject  myself,  received  n  pauijililet,  describing  the 
"  vibraioi-y  vacuum  "  (MuploycMl  by  him.  It  is  very  dillicult 
to  understand  from  the  d(>s(M'i])t  ion,  ])u]»lish(Ml  in  Mnglish, 
what  exactly  is  the  a,moiiiit  of  pressure  \)y.  RarracpuM* 
uses;  as  far  as  J  know  it   is  not,  yet   stateil.       lb'  obtains  a 
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"  vibriitdfv  vaciuini  "  by  lucMns  ot   a    ))inii|)  workiiii^"  in  oil 
and  set  in  motion  by  electricity. 

1  am  somewhat  })rejn(licetl  in  niy  mind  i)y  tlie  appai'cnt 
expense  and  elaboi'ation  cd"  tlie  insti'iinund,  advocated  by 
Inm,  and  if,  as  I  believe,  sntticient  snction-[)o\ver  can  be 
obtained  by  simpler  means,  then  surely  that  is  an 
advantage. 

The  PitKsiDKN'i'  said  Dr.  Maitland  llamsay  was  able  to 
bi'iiin'  i)arra(pier's  instrument  to  St.  'i'homas's  Hospital, 
and  he  maintained  tiiat  the  vibratory  vacuum  was  the 
central  point.  It  was  a  fine  point  as  to  when  the  zonular 
fibres  were  rujitured.  He  (the  speaker)  had  the  im])res- 
sion  that  the  vibratory  vacuum  was  much  less  tlum  that 
obtained  by  the  Sprengel  pump,  and  he  would  have 
thought  a  pressure  of  anything  like  15  lb.  to  the  s(piare 
inch  was  lialdo  to  produce  over-suction.  The  difficulty 
Dr.  Ramsay  encountered  with  a  suction  apparatus  before 
he  had  received  Barraquer's  instrument  was  that  the 
capsule  was  ruptured  by  the  suction,  and  therefore 
he  did  not  complete  the  operation  as  an  intracapsular 
extraction. 

Mr.  A.  W .  OifMoND  (in  reply)  said  he  had  used  the 
instrument  on  ral)bits'  eyes;  he  did  not  dilate  the  pupil 
l)el"ore  making  the  incision.  i3r.  Rari'jupier  would  prob- 
ably obtain  a  littU,"  better  pressni-e  if  he  were  to  use  a  very 
rapid  rotatory  pump. 


8.    Case  of  discoid  cataract. 

By  N.  liisiioi'  IIai;iMan. 

A  WELL-GROWN,  heal tliy-lookiug  girl,  a3t.  14<  years,  was 
referred  for  the  examination  of  her  eyes.  She  has  had 
somy  difliculty  in  i-eading  in  tin;  evening.  There  is  nothing 
al)(_)ut  the  general  ai)p('ai'aiice  of   her  eyes  which  suggests 
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the  nature  of  the  defect  found  ;  she  is  open-eyed,  without 
any  tendency  to  lid  closing,  and  there  is  no  frown. 

She  is  the  sole  child  of  her  pai'ents ;  there  have  been 
no  other  pregnancies.  There  is  no  history  of  maternal 
illness  during  pregnancy.  The  mother  is  a  healthy 
woman,  her  eyes  are  normal.  The  father  has  been  seen, 
and  has  normal  eyes. 

The  girl's  eyes  are  healthy  except  for  the  peculiai-ity  in 
the  lenses.  There  is  a  small  error  (jf  refraction.  K.V. 
with  +  1-5  D.  sph.  and  +  0-5  D.  cyl.  ax.  vert.  =  -^g.  L.V. 
Avitli  similar  correction  =  yV. 

In  the  deepest  layers  of  each  ci-ystalline  lens  there  is  a 
small,  sharply-defined,  very  thin  disc  of  opacity.  It  has 
just  those  characters  Avhich  have  been  made  familiar  to  us 
by  the  descriptions  of  the  late  Mr.  Doyne,  and  which  have 
been  variously  called  Doyne's  cataract,  Coppock  cataract, 
or  discoid  cataract.  The  second  name  is  derived  from  the 
family,  whose  lengthy  pedigree  was  worked  out  to  so  large 
an  extent  by  Mr.  Nettleship.  This  girl  has  no  connection 
with  the  Coppock  famil}^;  her  foi-bears  have  been  Londoners 
for  several  generations  past,  and  have  no  connection  that 
is  known  with  Oxfordshire.  Incidentally  it  may  be  of 
interest  to  note  that  I  have  recently  seen  three  descendants 
of  the  Oxford  Coppock  family,  but  these  have  not  shown 
any  sign  of  the  family  cataract,  only  errors  of  refraction. 


4.   Partiid  monocular  lauifUar  cntaract  a><S()clated  icith 
'perslstoit  piipillarij  meinhrane  and  Inrtlt  injiory. 

Hy  -loiiN   (Jkay   Ci.i';<i(i    and  (toudon   Kionwick. 

(Willi   i'hitc  111,  lig.   1,  |).  2:35.) 

Fkkd  J — ,  }^3t.  8  years,  brought  i.i  tlu'  M  ;incln'ster 
Royal  Eye  llospitnl  for  defect  ivc  vision  of  left  eye. 
Motlier  stilted   that   insLrnnienLs    had    been    used    at    birth, 
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and  tliat  a  swelling  liad  remained  over  left  eye  for  some 
ten  days.  The  left  eye  always  seemed  "  queer.''  The 
boy  is  well  built,  and  nothing  abnormal  is  found  other 
than  the  eye  condition.  Teeth  have  normal  enamel,  but 
are  irregularly  ])laced.  There  are  no  signs  of  rickets,  no 
history  of  fits  or  convulsions  in  infancy.  Two  marks  are 
seen  over  the  left  brow  as  if  from  the  edge  of  the  forceps. 
Mother,  father  and  two  sisters  perfectly  healthy,  llight 
lens  and  media  clear,  F.N. 

K.V.  =  5  +  3  D.  sph.  c  +  1  U.  cyl.  vert.  =  f .      J.l. 

L.V.  =  c  +  3  sph.  c  +  1  D.  cyl.  down  and  out  (skiascopy) 
=  fingers. 

Left,  with  oblique  ilkunination,  shows  two  fine  blnisli- 
whit'e  threads  of  persistent  pupillary  membrane  which  are 
seen  running  from  the  centre  of  the  lens  to  the  circulus 
minor.  One  bifurcates  before  reaching  its  iridic  attach- 
ment. These  lie  over  the  lental  opacity  to  be  described. 
The  pupil  is  yjei-fectly  round,  and  dilates  quite  well  with 
mydriatics.  Towai-ds  the  outer  part  of  the  lens  is  seen 
a  partial  lamellai-  cataract,  occupying,  roughly,  one 
(piadraiit.  The  anterior  and  posterior  layers  meet  towards 
the  outer  edge  at  a  sharply-curved  margin,  well  within 
the  periphery.  The  opacity  is  not  very  dense,  but  is 
perfectly  distinct.  It  resembles  in  shape  and  appearance 
a  partially-opened  bivalve  shell.  Clear  lens  substance 
lies  between  the  valves.  The  posterior  layer  has  a 
slightly  brownish  tinge,  'i'he  inner  margins  are  frayed. 
A  minute  brown  dot  lies  on,  oi-  in,  the  anterior  capsule 
slightly  inwards  from  the  centre.  The  vitreous  and 
fundus  are  (juit(!  lun-mal.  The  fields  are  full,  ami  there 
is  no  scotonm  in  the  lel't  eye  (see  PI.  HI,  fig.  1,  p.  235). 

With  regard  to  the  causation  of  lamellar  cataract  in 
general,  they  commended  members  to  the  exhaustive  paper 
by  Mr.  Treacher  Collins  given  at  the  Liverpool  meeting 
of  the  North  of  England  Ophthalmological  Society  and 
published  in  the  last  volume  of  the  Transactions.  The 
trc(juency  of  its  occurrence  can  be  gathered  from  twenty 
years'    hgures    at    the    Manchester    Koyal    Eye    Hospital, 
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where  out  of  65(5,126  out-patients,  686  cases  of  tliis  type 
of  leutal  opacity  were  found,  that  is,  practically,  O'l  per 
cent.  In  his  own  private  practice  Mr.  Clegg  estimated 
that  out  of  some  19,000  persons  51  cases  were  seen,  g-iving 
a  percentage  of  0'27.  The  occurrence  in  one  eye  only 
is  rare,  and  still  more  so  a  ])artial  ojjacity,  especiall}' 
if  monocular.  The  present  case  was  pecnliai-,  in  that  it 
was  associated  with  a  persistent  pupillary  membrane  and 
a  distinct  history  of  injury.  They  would  refer  to  two  cases 
rejDorted  in  the  Transactions  of  this  Society  of  partial 
lamellar  cataract  in  one  eye,  the  first  by  Mayou,  in 
1905  (vol.  XXV,  p.  88,  PI.  X),  and  the  second  by 
Treacher  Collins  in  1916  (vol.  xxxvi,  p.  103,  PI.  I).  In 
fact,  Mr.  Collins^  case  was  practically  identic;! ]  witli  the 
one  now  recorded.  The  points  he  made  then  were  : 
(1)  The  incomplete  character  of  the  zone  of  opacity  in  a 
cataract  which  appeai'ed.  to  be  of  zonular  type ;  (2)  the 
appearance    of     a     zonular    cataract     in    only    one    eye ; 

(3)  the  history  of   the  injury  to  the  affected  eye  at  birth  ; 

(4)  the  presence  of  remains  of  the  pupillary  membrane. 
Mr.  Collins  concluded  that  it  was  possible  that  the 
pressure  to  which  the  globe  was  subjected  might  have 
caused  some  disturbance  in  the  lens  affecting  what  were 
then  its  most  peripheral  layers,  and  this  more  in  one 
portion  of  its  circumference  than  elsewhere.  It  might 
also  hiive  excited  some  adhesive  inflammation  in  the 
pupillai'V  iiieiiil)raii(',  causing  it  to  become  adherent  to  the 
lens  ca])sule  iiiid  ])ersist.  The  deposition  of  new  lens- 
fibres  outside  wliat  was  the  perijiheral  zone  at  first  would 
account  for  tiie  clear  unaffected  coitex. 

These  remarks  of  Mr.  Collins  were  entirely  a  propo.s 
of  the  present  case. 

]\1  r.  Iv  Ti;ka(IIi:i;  Cousins  said  it  was  vei-y  desiralile  to 
liiivc  more  cases  of  uniocuhir  hiinellar  cataract  put  on 
recortl.  In  the  pa})er  which  lie  reail  before  the  Noiili  of 
England  ()])hthalniological  Society  last  year  he  ])ut 
forwiird   a     |)li';i     for    more    rei'ords    of   such   cases,    and   he 
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was  olail  to  see  a  response  in  tin's  jjaper  l)y  AFr. 
(iray  Clegg"  and  Dr.  Uenwick.  In  most  of  tlie  casus  of 
uniocular  lamellar  cataract  ot"  which  he  could  find  recoi-ds 
tliere  was  a  history,  or  a  probable  history,  ol  trauniat  istn. 
His  own  view  was  that  trautnatisni  accounted  for  these 
cases.  The  coincidence  of  a  persistent  pupillary  niend)rane 
might  seem  difficult  to  explain  in  connection  with  trauma- 
tism, but  in  a  sui'prisingly  large  proportion  of  infants' 
eyes  remnants  of  a  pupillary  membrane  were  found  at 
birth,  and  an  injury  at  that  time  might  give  rise  to  an 
intlannnatory    adhesion,  which   would   cause  it   to  persist. 

Mr.  M.  S.  Mayou  said  he  had  not  recently  looked  up 
the  notes  of  his  similar  case,  but  lie  did  not  think  there 
was  any  history  of  birth-injury  in  it. 

Mr.  Inman  tliought  it  strange  that  the  condition  was 
not  more  common,  if  due  to  injury,  considering  the 
frequency  in  later  years  of  injuries  ccjinparable  to  those 
received  at  birth. 

Sir  WiLi-iAM  liisTKK  showed  a  drawing  of  a  partial 
cataract  of  the  zonuhir  type,  following  an  injury  which 
occurred  in  adult  life,  which  would  give  the  answer  to 
Mr.  Jnman's  remark.  Mr.  Marcus  Gunn  had  a  case  years 
ago  at  Moortields,  in  which  there  was  a  dcHnite  zonular 
cataract  that  occurred  late  in  life. 

The  PRESinENT  (^Fr.  J.  IIkriskkt  Fishki;)  said  that  what 
came  out  of  the  discussion  was  the  persistence  of  the 
pujjilhiry  mendjrane,  which  had  to  be  explained,  and, 
presumably,  on  the  same  cause  as  the  development  of  the 
unilateral  lamellar  shell.  W^hat  had  struck  him  was  the 
lai'ge  size  of  the  lamellar  shell,  which  Avould  agree  witli 
the  size  of  the  lens  at  birth,  and  to  that  extent  be 
suggestive  of  a   birth-injury. 

Mr.  C.  GouLDEN  said  he  luid  seen  one  case,  possibly  two, 
similar  to  this  described  by  Mr.  Gray  Clegg.  In  connec- 
tion with  one  of  them,  seen  in  France,  Sir  William  fjister 
pointed  out  to  him  the  origin  of  them.  That  soldier  had 
partial  lamellar  cataract  in  one  eye  ;  tlu;  injury  had  been 
inflicted    when     he     was   fifteen    years    of    age.      He    was 
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interested  in  the  case  because  he  had  not  heard,  till  then, 
that  partial  lamellar  cataract  might  follow  injury.  There 
was  a  small  opacity  in  the  periphery  of  his  lens.  He  did 
not  know  what  the  nature  of  the  injury  was. 

Mr.  Gray  Clegg  (in  repl}^)  said  he  showed  the  case  at 
the  North  of  Englaiid  Ophthalmological  Society.  He  had 
seen  a  case  of  exactly  half  a  zonular  cataract  in  one  eye. 
The  interest  of  the  case,  he  thought,  lay  in  the  light  it 
threw  on  the  formation  of  lamellar  cataract  in  general. 
As  to  the  opaque  portion  not  extending  to  the  periphery, 
Mr.  Collins  had  pointed  out  that  when,  owing  to  temporary 
disturbance  of  nutrition  an  opaque  layer  had  been  laid 
down  in  the  lens,  clear  fibres  were  formed  outside  and 
the  inner  nucleus  tended  to  contract,  so  that  the  older  the 
patient  became,  to  a  certain  extent,  the  smaller  would  be 
the  zonule.  If  he  remembered  rightly  from  Mr.  Collins's 
paper  the  size  of  lamella  now  described  would  correspond 
with  the  laying-down  of  opatpie  fibres  at  the  time  of  birth. 
Actual  measurements  were  given  in  Mr.  CuUins's  paper. 
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PLATE   III. 

Fig.  1. — Illustrates  Mr.  John  Gray  Cleg-g's  and  Mr.  Gordon 
Eenwick's  paper  on  Partial  Monocular  Lamellar  Cataract 
associated  with  Persistent  Pupillary  Menilnane  and  Birth 
Injury  (p.  280). 

Fig.  2. — Illustrates  Mr.  J.  Herbert  Fisher's  paper  on  Connective 
Tissue  on  the  Central  Part  of  tlie  Eetina  in  a  Patient  who 
has  suffered  from  Malaria,  the  Organisation  having  taken 
place  in  all  probability  in  a  Film  of  Blood  Extravasated 
from  an  Obstructed  lietinal  Vein  (p.  235). 
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1.  Connective  tissue  on  the  central  part  of  the  retina  in  a 
patient  who  has  suffered  from  malaria,  the  organi- 
sation having  taken  place  in  all  probability  in  a  film 
of  blood  extravasated  from  an  obstructed  retinal  vein. 

By  the  Pkesident  (J.  Herbkkt  Flshek). 

(With  Plate  111,  tig.  2.) 

P.  McG — ,  ffit.  24  years,  male.  Complained  on 
January  17th,  1921,  that  he  had  noticed  a  dimness  of  the 
vision  of  the  right  eye,  especially  in  the  last  eight  or  nine 
days,  though  he  had  observed  some  disturbance  of  his 
vision  when  walking  in  the  country  some  six  months 
earlier.  He  had  suffered  from  malaria  in  India  in  1917 
and  again  twelve  months  ago,  and  since  returning  to 
England  had  had  ague  attacks  from  time  to  time.  Had 
been  liable  to  constipation,  which  hail  l)eeii  benefited  by 
tlie  administration  of  Kruschen  salts. 

The  urine  was  normal  and  the  Wassermann  reaction 
negative. 

The  left  eye  is  quite  sound  and  has  full  vision. 

The  vision  of  right  eye  was  ij-^-  partly. 

The  oplitlialmoscopic  appeai-ances  are  those  dej)icted  in 
the  drawing  (PI.  Ill,  fig.  2).  An  ill-delined  area  of 
glistening  grey  tissue  is  seen  over  the  macular  region, 
a))parently  on  the  surface  of  the  retina,  and  by  dragging 
upon  the  retina  has  thrown  it  into  radiate  folds  in  the 
direction  of  the  temjioral  margin  of  the  O.D.  No  blood 
extravasations  seeti. 

On    April    11th,    ll'2l,   the    ajipearances  are  unchanged. 
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The  retinal  vessels,  especially  those  below  the  affected 
area,  are  tortuous,  and  have  certainly  undergone  disturb- 
ance or  anastomotic  development;  the  appearance  of  the 
inferior  temporal  vein  suggests  that  there  is  some  obstruc- 
tion of  its  lumen  at  a  point  where  it  is  crossed,  about 
li  p.d.  from  tlie  0.1).,  by  the  corresponding  arter}', 
while  into  the  vein  drains  a  zigzag  tributary  beyond  tlie 
point  where  the  interference  is  deemed  to  exist. 


2.   A  case  <if  malign  ail  t  malaria. 

By  I'rof.  Lhonard  8.  Dudgeon. 

(With  Plate  IV.) 

European  War,  1914-19. 

llistori/.  —  Pte.  —  died  in  the  Doiran-Yardar  sector  of 
the  Balkan  front  fi-om  malignant  iiialiiria. 

He  had  suffered  from  previous  attacks  of  malaria. 

Present  illness. — This  commenced  Avliile  on  sentry  duty. 
He  began  to  feel  drowsy  and  had  severe  headache.  Was 
admitted  to  a  field  ambulance.  Headache  increased  and 
also  drowsiness.  These  symptoms  were  followed  by  failure 
of  vision,  which  ra])idly  increased.  (^)uiiiine  was  not 
administered  in  excess.  Patient  was  dead  in  thirty-six 
hours  from  the  onset  of  the  acute  illness  and  was  com- 
pletely coniatose  befoi-e  tlcnlli. 

A  very  complete  post-nK)rtem  examination  was  made  by 
Capt.  Cecil  Clarke,  and  samples  of  all  tissues  were  sent 
to  me  for  investigation. 

The  brain  sliowed  veiy  advanced  changes,  such  as 
occur  in  conuitose  cases  of  malign.vnt  nuvlaria.  Tliev 
were  so  advancctl,  however,  that  a])ainting  was  made  I)v 
Cpl.  Panichelli,  M.S.M.,  from  which  the  l)lack  nnd  white 
di-awing  is  taken  (Fig.  '36). 

The  bi'ain  was  grey i>li-l mow  ii  in  colour,  (lr\-,  and  the 
white    mattiT    t  lii'oiiglioiil    showed     thrombosis    (_»f    vessels, 
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PLATE   IV. 

Illustrates  Prof.  Leonard   S.  Dudgeon's  paper  on  A  Case  of 
Malignant  Malaria  (p.  236). 

YiQ.  1. —Shows  a  microscopical  section  of  the  optic  nerve  with  intra- 
vascular parasites. 

Fia.  2.— Shows   a   section   of    the    retina   with    a   vessel   containinof 
infected  red  cells. 
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conq-estod  vessels  aiul  liieinorrliagos.  'J'lic  1  1ii-()iii1)<)S(m1 
vessels  stajid  out  in  the  (liaoTinn  as  coarse  black  points. 
Tlie  tlnxnnbi  consist  of  infected  red  cells,  masses  of  dot 
parasites,  particles  of  melanin  and  mononuclear  cells. 
These  thrombi  could  not  be  removed  from  the  vessel-walls 
without  injuiy  to  the  tissues.  There  is  no  perivascular 
exudation  of  the  vessel  walls. 

PI.  TV,  fig.  1  :  Section  of  optic  nerve  showing  a  blood- 
vessel which  contains  infected  red  cells  and  masses  of 
parasites  with  coarse  inclaiiiu  j)ai'ticles.  No  ])eri vascular 
exudation  present. 

Fig.  3(5. 


PI.  IV,  fig.  2:  Section  of  i-etina.  'IMiis  diagram  shows  a 
retinal  vessel  filled  with  red  cells  hea,viiy  infected  with 
malarial  parasites.  Note  that  some  of  the  red  cells 
contain  many  parasites.  Each  pai"asite  contains  coarse 
melanin  granules.  All  the  vessels  of  the  retina,  iris  and 
optic  nerve  were  in  a  similai-  condition. 


The  Presidkni'  referred  to  his  case  of  organised  pre- 
retinal  exudate  following  malaria,  and  said  the  case  was  of 
some  interest  when  associated  with  the  microscopic 
sections  ))i'epai'ed  by  PimF.  Dudgeon,  showiug  blockage  of 
i-etinal  vessels  with  malarial  ])arasites.  Those  sections 
had  l)een  obtained  from  a  patient  on  the  IJalkan  front  who 
ha,<l  becm  in  a  condition  of  coma,  the  i"(\ison  for  that 
beiug  sufficiently  revealed  l»y  the  drawing  of  the  cerebral 
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hemisphere  shown  with  the  sections,  wliich  showed  that 
there  was  a  blockage  in  man}'  of  tlie  vessels  of  the 
cerebrum,  with  innumerable  punctiform  ha?morrhages 
scattered  thi'ough  the  brain-matter.  He  considered  those 
microscopic  sections  of  malarial  parasites  in  the  retina 
absolutely  unique,  and  had  taken  the  liberty  of  asking 
Prof.  Dudgeon  to  get  some  of  the  sections  reproduced  in 
colour  for  publication  in  the  Society's  Transactions, 
together  with  a  short  note,  and  he  believed  they  would  be 
the  first  sections,  of  that  character  to  be  published  in  any 
o])hthalnio]ogical  society's  transactions. 


3.   A  case  of  retinitis  of  ohscitre  origin. 
By  A.  C.  Hudson. 

Walter  G — ,  iet.  38  years,  fitter. 

November  18th,  1920  :  R.V.  blurred  four  days.  Typhoid, 
scarlet  fever  and  measles  before  the  age  of  10;  no 
illness  since.  Smokes  about  one  ounce  of  tobacco  Ji 
week ;  has  never  chewed  tobacco.  No  abnormality  in  diet 
detected.  Throat  health}^ ;  teeth  fairly  good.  Urine  normal. 
Wassermann  reaction  negative.  R.V.  =  ^  :  faint  oedema 
of  retina  up  and  in  from  macula.  L.V.  =  |;  :  fundus 
normal. 

Decend)er  6tli :  W.Y .  =  p^j.  Small  white  spots  in  cedenia- 
tous  area  of  retina.       Small  central  scotoma  for  colours. 

December  30th  :  R.V.  =  -^4-  A])pearance  of  o])acifica- 
tion,  with  white  s])ots  in  retina  more  ])ronounce(l. 

A])ril  7tli,  1921:  R.V.  =  |  partly.  ()|)a<|ue  area  at 
macula  with  ])right  spots  in  it,  bounded  below  by  a  semi- 
circular relatively  depigmented  zone,  with  some  excess  of 
])igm('nt  below  it. 

(Sketches  of  three  similar  fundi  shown.) 
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IX.  INTRA-OCULAR  TENSION. 

I.    A    iusfificaf lull   of  tlie.   rvide   iris-j^irola'pse    operation    for 

glauconi  a . 

By  H.  Heri!ki;t. 

This  opei-atioT)  has  been  already  considered  in  tlie 
Trans.  Ophth.  Sac  U.K.,  li'lO,  p.  220,  and  in  the  British 
Journal  of  Ophthalmology,  1920,  p.  21(3,  I  have  performed 
it  upon  forty-one  eyes  in  tliis  country  during  the  last  two 
years,  modifying  and  fixing  the  technique  somewhat. 

The  aim  is  merely  to  reproduce  with  certainty  a  con- 
dition (Fig.  A)  which  has  at  times  formed  a  very 
unwelcome  complication  of  simple  cataract  extractions  and 
of  sclerotomies — the  subconjunctival  protrusion  of  a  wide 
and  more  or  less  bulging  fold  of  iris,  which  may  be 
ex])ected  gradually  to  undergo  a  superficial  fibrous  change, 
and  slowly  also  to  lose  its  prominence. 

The  indiscriminate  rejection  of  all  iris-inclusion  opera- 
tions for  glaucoma  seems  to  me  nowadays  indefensible, 
arguing  a  want  of  acquaintance  with  results  easily  obtain- 
able, and  a  hick  of  appreciation  of  the  need  for  such 
results. 

So  far  as  I  can  judge,  this  particular  iris-prohipse 
method  may  well  prove  to  be  the  soundest  available  treat- 
ment f(ir  many  advanced  glaucomas.  In  some  of  the 
higher-grade  cases  this  method  seems  perhaps  to  be  the 
only  way  of  providing  the  required  free  drainage  safely  ; 
find  in  some  low-grade  glaucomas,  particularly  wliere  the 
fellow  eye  is  blind  or  nearly  so,  the  treatment  has  claims 
to  consideration,  because  the  relief  of  tension  tlius 
obtainable  seems  much  more  certaiidy  permanent  than  by 
other  means. 

The  main  oljject  of  the  present  paper  is  to  justify  the 
above  opini(^)n.       Ihit  it  is   necessary  first   to  give   in  a  few 
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words  the  tf/chniqiie  now   used.      It  will  be    described   in 
detail  elsewhere. 

Latterly  I  have  used  a  broad  keratome  incision  close  to 
the  upper  corneal  niai-gin,  with  conjunctival  opening  at 
least  5  mm.  aAvay.  Means  have  to  be  taken  to  avoid 
accidental  conjunctival  puncture  near  the  limbus.  I  have 
genei-ally  injected  no]-nial  saline  solution  liefore  slidino- the 


Fig.  .S7. 
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A.  Early  prolnpsp.     b.  Late  result, 
c.  Pr()l:i])se  with  widely  dilatfd  pupil. 

(•(ir.jinict iva.        Tlir     ciinjiinctixal     ojiening    is    at'tcrwards 
sutured,  to  avoid  a,  scar  adlierent  to  the  sclerotic. 

lioughly,  the  f(nestion  of  securing  e.\actly  tlie  desired 
\vid(!  lold  ol  Ills  lies  almost  entirely  in  tlie  cotitidl  ot  tlie 
|iii|ii1  at  tlie  time  ol  o])eratioii  and  loi-  some  lioiiis  attei'- 
wards,  using  oidy  cocaine  and  adrenalin  lor  dilatation  and 
eserine  I'or  contraction.  11  esenne  suliitani  stronger  tlian 
'    ])ei"  cent,  lias  been   used    (in    I  lie   day  of    o])erati()n,  there 
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imiv  be  tedious  waiting  for  its  effect  to  be  overcome. 
Some  enlarg-ement  of  tlie  pupil  is  needed  to  allow  the  ii'is 
to  be  drawn  easily  into  the  sclero-corneal  wound,  and  for 
it  to  remain  there ;  but  wide  dilatation  is  to  be  avoided 
for  the  first  twenty-four  hours  after  operation.  A  much 
narrowed  and  slackened  iris  tends  to  uncurl  (Fig.  C),  with 
leakage  of  aqueous  in  front  of  it,  as  in  Borthen's  iridotasis. 
From  this  may  follow  irremediable  conjunctival  vesicula- 
tion  and  complete  alteration  of  the  whole  character  of  the 
treatment — complete  loss  of  protective  fibrosis.  Even 
short  of  this,  experience  has  shown  that  early  wide  dilata- 
tion of  the  pupil  may  limit  bulging  of  the  prolapse  suffi- 
ciently to  prevent  the  desired  adhesion  between  it  and  the 
overlying  conjunctiva.  Without  moderate  bulging  also 
the  friction  against  the  upi)er  lid  which  is  conducive  to 
fibrosis  is  reduced,  as  is  also  presumably  the  stretching  of 
the  loop  of  iris  which  is  needed  for  the  development 
of  the  essential  nmrginal  filtration. 

A  small  fold  of  iris  lying  in  the  sclero-corneal  wound 
may  often  be  widened  by  repeated  pressure  on  the  eye 
through  the  lower  lid  within  an  hour  or  two  of  the  opera- 
tion. There  is  no  need  to  bandage  the  eye  ;  a  shield  is 
sufficient  protection.  Too  small  a  prolapse  may  fail  to 
relieve  tension,  or  may  relieve  it  only  through  the  forma- 
tion of  most  undesirable  superficial  openings  in  the  iris. 
If  the  prolapse  remains  small,  persistent  recm-rent  tension, 
or  a  tendency  to  the  formation  of  dangerous  leaking 
points,  may  indicate  the  need  for  a  small  supplementary 
operation  to  draw  up  more  iris. 

In  a  few  very  advanced  glaucomas  even  a  wide  typical 
prolapse  has  failed  to  filter  sufficiently  early  to  prevent 
troublesome  return  of  tension,  necessitating  one  or  more 
sub-conjunctival  incisions  of  the  prolapse  with  a  Graefe 
knife.  The  same  incisions  may  be  needed  a  fortnight  or 
more  after  operation,  for  excessive  bulging,  and  particu- 
larly for  uneven  bulging,  of  the  prolapse,  which  by  localised 
stretching  may  be  tending  to  the  formation  of  stomata. 
The  site  of  a  basal  opening  in  the  iris,  a  consequence 
VOL.  XLI.  16 
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of  some  former  operation,  need  not  be  avoided  altogether 
in  operating-  by  this  method,  but  the  wound  should  be 
placed  so  that  the  basal  iris  opening  shall  be  near  one 
end  of  the  prolapse.  The  method  is  inapplicable  where  a 
wide  iridectomy  has  already  been  performed. 

Protective  fibrosis. — In  this  country  the  migration  of 
uveal  pigment  into  the  surrounding  conjunctiva  is  rarely 
noticeable  as  it  is  in  India.  It  is  important  to  realise 
that  the  fibrous  tissue  formation,  which  in  typical  cases 
covers  the  whole  prolapse,  is  largely  conjunctival — that 
is  to  say,  in  addition  to  the  fibrous  change  in  the  super- 
ficial iris,  there  is  a  definite  laj^er  of  new  tissue  laid  down 
in  the  covei'ing  conjunctiva  (Fig.  B),  forming  a  protective 
shield.  This  has  been  very  noticeable  in  two  cases  in 
which  adhesion  of  the  conjunctiva  to  the  iris  was  imperfect. 
At  one  or  more  points  the  rather  thick  new  conjunctival 
layer  of  tissue  presented  a  sharply  defined  margin. 

The  conjunctival  development  is  accompanied  by  the 
formation  of  large  tortuous  l)lood-vessels  over  and  near 
the  swelling. 

The  value  of  the  treatment  must  be  determined  mainly 
by  the  two  vital  questions — (1)  of  the  completeness  and 
permanency  of  the  relief  of  tension  provided,  and  (2)  of 
safety  in  the  matter  of  late  infection. 

Complete  reduction  of  tension. — It  must  be  clearly 
recognised  that  in  a  few  of  the  severer  chronic  glaucomas 
full  relief  from  abnormal  tension  is  obtained  by  this 
method  much  less  quickly  and  less  easily  than  by  some 
other  iris-inclusion  operations. 

In  one  nearly  blind  eye  of  the  present  series  the  pupil 
was  rather  widely  dilated  from  chronic  glaucomatous 
changes.  The  inelastic  iris  failed  to  filter  afterwards  and 
the  tension  remained  high,  with  loss  of  the  very  small 
remaining  portion  of  the  (outer)  field  of  vision.  Such 
cases  are  unsuited  to  this  treatment. 

It  is  in  the  2)ermanency  of  relief  of  tension  that  iris- 
inclusion  operations  in  general  stand  out  pre-eminently. 
And  as   yet   I  liave  seen   no  reason   to   fear  that  by  this 
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particular  prodecure  the  full  reduction,  when  once  satis- 
factorily obtained,  will  not  be  absolutely  permanent. 
Such  a  statement  cannot  be  made  of  many  iris-free 
leaking  cicatrices. 

In  1903*  I  reported  upon  130  prolapse  operations  of 
various  kinds,  and  since  then  have  performed  some 
hundreds  of  such  operations  in  India.  Yet  the  only  late 
return  of  tension  which  I  can  remember  among  them  all 
was  in  an  eye  with  rigid  atrophic  iris,  in  which  massage 
and  eserine  had  been  needed  for  over  two  months  after 
operation.  However  freely  one  may  discount  the  value  of 
Indian  experience  in  late  results,  this  experience  of  mine 
must  carry  some  weight. 

As  serving  to  emphasise  the  above  statement,  I  may 
add  that  during  the  last  two  years  in  this  country  I  have 
come  across  thirteen  instances  of  late  return  of  tension 
after  iris-free  operations.  Care  was  taken  to  exclude 
cases  from  the  list  in  which  it  seemed  possible  that  the 
effect  of  the  operative  treatment  might  have  been  in- 
sufficient from  the  beginning.  Apparently  after  periods  of 
effectiveness  varying  from  three  to  eleven  years,  the 
drainage,  though  still  going  on,  was  no  longer  sufficient. 
Five  of  the  scars  were  of  the  truly  filtering  type ;  the 
remainder  were  judged  to  be  at  least  partly  fistulous,  the 
fistuhe  being  probably  all  small.  These  results  appear  to 
be  much  the  same  as  with  successful  classical  iridectomy, 
judging  from  old  accounts. 

Safety  as  regards  late  infection. — In  this  respect  subcon- 
junctival prolapses  in  general  differ  enormously.  They  may 
be  classified  more  or  less  definitely  in  the  following  groups: 

(rrade  I :  The  fully  fibrosed  prolapse  stands  well  above 
all  others.  Its  margin  forms  an  extended  filtering  line 
well  removed  from  the  conjunctival  limbus.  The  pro- 
tective fibrous  covering  may  become  as  white  and  as  dense 
in  appearance  as  the  neighbouring  sclerotic.  Why  should 
it  not  resist  the  penetration  of  conjunctival  organisms 
equally  as  well  ?  If  it  does  so,  the  fact  that  it  is  directly 
*  Trans.  Ophth.  Soc.  U.K.,  1903,  p.  'i2i. 
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continuous    with    tlie    underlying    uveal    tissue    is    of    no 
consequence. 

My  own  feeling  is  that  this  type  of  prolapse  is  free 
from  serious  infective  dangers  of  all  kinds,  and  that  it 
provides  the  best  possible  result  in  all  eyes  requiring 
freer  drainage  than  is  afforded  by  true  iris-free  filtering 
scars;  that  it  ranks  in  safety  with  the  latter,  well  above 
all  iris-free  fistulisation. 

One  cannot  at  present  be  sure  of  obtaining  this  result, 
but  in  an  eye  wath  intact  iris  one  can,  I  think,  by  ordinary 
simple  technique  feel  assured  of  obtaining  at  least  nothing 
worse  than  one  of  the  next  grade  conditions. 

Gh-ade  II:  Fibrosis  defective,  but  conjunctiva  free 
from  any  trace  of  vesicalation.  (a)  This  sub-section 
differs  from  Gfrade  I  simply  in  the  fact  that  fibrosis 
remains  more  or  less  wanting,  possibly  from  undue 
stretching  of  the  iris  loop.  In  these  wide  prolapses  the 
defect  occurs  only  at  one  or  both  ends.  Any  leakage 
which  may  take  place  through  the  dark  iris  is  too  slight 
to  produce  any  visible  effect  on  the  overlying  conjunctiva. 
{}))  Conjunctiva  not  adherent  to  the  prolapse,  but  diff'usely 
opaque,  partly  from  fibrosis,  partly  from  cedema.  I  have 
not  been  able  always  exactly  to  define  the  causes  of  this 
condition.  Possibly  one  ought  always  to  secure  early 
bulging  of  the  prolapse,  if  necessary  by  repeated  pressure 
on  the  eye,  and  by  control  of  the  pupil  shortly  after  the 
operation.  And  I  think  the  sclero-corneal  section  should 
be  as  close  as  practicable  to  the  limbus  of  the  conjunctiva. 

These  results  seem  to  me  equal  to  the  best  obtainable 
from  iris-free  fistulisation  (see  below). 

Grade  III:  Vesicular  conjunctiva  from  the  uni-olling  of 
the  iris,  as  in  Borthen's  iridotasis,  or  from  one  or  more 
openings  in  the  iris.  tSuch  cases  correspond  with  iris- 
free  fistulpe,  covered  by  similar  blebby  conjunctiva. 

Grade  IV :  I  well  remember  a  rather  small  accidental 
prolapse  in  India,  through  a  sclerotomy  wound,  in  which 
a  most  dangerous-looking  stonni  formed  beneath  adherent 
conjunctiva.      'i'luTe     was     a     i-ound,    dark.    ccnTral     area, 
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from  wliich  the  conjunctiva  seemed  practically  to  have 
dii-appeared,  surrounded  by  an  opaque  whitish  lip,  appa- 
rently of  sodden  epithelium.  8uch  a  condition  seems  to 
me  more  dangerous  than  any  of  th.e  ordinary  develop- 
ments from  iris-free  fistula?.  Nowadays  I  should  cauterise 
beneath  the  stoma  and  establish  drainage  elsewhere. 

(A  case  was  shown  of  an  imperfect  iris-opening,  with- 
out appreciable  change  in  the  covering  conjunctiva,  at 
one  end  of  an  otherwise  fully  fibrosed  prolapse.  This 
end  of  the  iris  loop  had  been  forcibly  sti-etched  in  a 
perhaps  unnecessary  attempt  to  localise  the  prolapse,  to 
avoid  a  very  small  conjunctival  ])unctnre  at  the  other  end 
of  the  sclero-corneal  incision.) 

I  believe  that  in  this  operation  Grades  III  and  IV  are 
entirely  avoidable  by  simple  technique.  But  until  one 
can  be  quite  sure  of  this,  one  wants  to  know  what  is  the 
woi'st  that  may  happen — what  dangers  one  may  possibly 
incur.  This  brings  us  to  the  question  :  What  is  known 
of  the  late  infective  risks  of  subconjunctival  prolapse  in 
general  ? 

The  question  of  ])ossible  symindhdic  (>j)}ithaliiiia  is  the 
first  consideration. 

The  shadow  of  sympathetic  losses  has  lain  heavil}'  over 
the  early  history  of  iris-prolapse.  From  our  earliest  days 
the  fear  of  this  disease  has  been  so  ingrained  in  us  that 
now  it  is  apt  unconsciously  to  warp  our  judgment.  We 
are  unwilling  to  admit  that  the  old  observations  on  iris- 
prolapse  are  perhaps  worse  than  useless  in  the  present 
connection  ;  that  they  are  misleading.  But  there  is  no 
doubt  that  the  old  prolapses  were  mostly,  if  not  always, 
imperfectly  covered  by  conjunctiva,  since  operations  were 
not  then  performed  wath  conjunctival  flaps.  There  are  no 
statistics,  and  there  w^as  no  attempt  to  distinguish  between 
covered  and  uncovered  incarcerations.  The  only  fair 
plan,  therefore,  in  dealing  with  any  particular  type  of 
prolapse  is  to  start  with  a  clear  slate,  and  to  collect  new 
and  precise  observations. 

My  own  experience,  mainly  Indian,  of  iris-displacements 
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of  all  kinds  has  been  very  large.  I  have  seen  them 
associated  with  sympathetic  ophthalmia  only  under  two 
conditions  :  either  (1)  the  iris  was  partly  or  entirely 
uncovered  b}^  conjunctiva,  or  (2)  there  was  strong  pre- 
sumption that  the  disease  Avas  introduced  at  the  time  of 
operation  or  accident.  In  these  latter  cases  the  evidences 
of  early  infection  in  the  exciting  eye  wei-e  undoubted, 
though  sometimes  of  slow  development,  and  there  was  no 
very  prolonged  interval  before  the  sympathising  eye  was 
affected.  The  operation  cases  were  doubtless  preventable 
by  preparatory  conjunctival  antisepsis. 

I  have  never  seen  sympathetic  disease  developing  as,  or 
from,  a  pure  late  infection  from  a  prolapse  or  incarcera- 
tion fully  covered  by  conjunctiva,  however  vesicular  the 
covering  may  have  become.  If  this  experience  holds 
good,  it  removes  the  only  fundamental  oV)jection  to  iris- 
inclusion  operations  in  general. 

Since  sympathetic  disease  has  occurred  from  sub- 
conjunctival rupture  of  the  normal  eye,  one  may  suppose 
that  this  event  may  possibly  follow  less  severe  injuries  in 
eyes  with  sub-conjunctival  prolapse  ;  but  here  one  is  getting 
to  rather  remote  contingencies. 

As  regards  the  usual  late  infect iuii-s  cuiifiufd  to  the  one 
eye,  it  is  apparently  necessaiy  to  insist  that  sub-conjunctival 
prolapse  "looks  worse  than  it  is."  Here,  again,  one's 
judgment  is  apt  to  be  alfected  subconsciously  ;  one  feels 
instinctively  that  the  very  obvious  uveal  displacement  is 
wrong.  But  actually  I  know  of  no  evidence  to  show  that 
the  late  infections  of  iris-inclusion  are  more  frequent  or 
more  severe  than,  or  of  different  type  from,  those  of  iris-free 
fistula;.  Apparently  there  is  no  evidence  that  the  jn-esence 
of  iris  under  the  conjunctiva  counts,  apart  from  the  fact 
that  it  keeps  the  dee]i  Avound  open.  Apparently  the 
position,  size  and  patency  of  the  opening,  and  the  con- 
sequent conjunctival  changes,  may  be  the  only  factors  of 
importance  in  this  connection. 

Emphasis  has  been  laid  u])on  the  finding  of  impacted 
uveal    tissue    in    the    trephine    holes   of   eyes   exci.sed    on 
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account  of  late  infection.  The  iinj)ucted  iris  or  ciliary 
body  lias  Ix'en  regarded  as  possibly  the  conducting 
niate'-ial  by  which  the  organisms  had  entered  the  eye. 
Hut  (1)  the  balance  of  the  histological  evidence  in  the 
excised  eyes  seems  to  have  been  strongly  against  this 
supposition.  The  impacted  uveal  tissue  could  hardly  have 
served  to  cany  the  infection  inwards  without  some 
strongly  suggestive  evidence  of  this  to  be  found  in 
changes  produced  in  the  impacted  tissue  itself.  And  one 
might  well  expect  also  that  the  wide-s])read  changes 
within  the  eye  would  belong  to  one  of  the  particularly  uveal 
types  of  intlainniation.  But  I  understand  that  neither  of 
these  anticipations  has  been  realised.  The  infections 
have  been  of  the  ordinary  septic  endophthalmitis  type,  with 
exudation  on  tlie  surface  of  the  coats  of  the  eye. 

(2)  For  the  production  of  this  common  septic  inflamma- 
tion we  know  how  entirely  unnecessary  is  uveal  impaction. 
We  know  how  anything  that  keeps  an  old  wound  open 
may  serve,  and  how  readily  recent  wounds  entirely  un- 
connected with  the  uvea  may  become  infected. 

One  may  add  also  (3)  that  one  does  not  know  in  how 
large  a  proportion  of  uninfected  trephine  holes  similar 
impaction  of  iris  may  exist  unseen.  And  (4)  the  exposure 
of  uveal  tissue  in  tre})hine  openings  is  necessarily  small 
as  compared  with  that  of  many  deliberately  produced 
prolapses.  If  the  sepsis  travelled  inwards  by  means  of 
this  uveal  tissue  late  infection  ought  to  be  relatively 
frequent  and  grave  after  such  operations  as  Borthen's 
ii'idotasis,  and  perhaps  after  some  of  my  own  operations. 
But  the  available  evidence  does  not,  1  believe,  lead  to 
this  conclusion. 

In  conclusion,  the  weakness  of  the  nuiin  argument  of 
this  paper  is  that  it  is  largely  defensive.  Too  little  is 
known  of  the  subject ;  extended  observations  are  needed. 
l-Jut  perhaps  enough  has  been  said  to  dispel  some  of  the 
]n-ejudice  sui-rouiiding  all  iris-inclusion  operations,  and  to 
warrant  the  hope  that  by  this  particular  method  the 
defects  of  iris-free  fistulisation  may  be  largely  avoided. 
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Mr.  G.  F.  Alexander  said  one  of  the  objections  to  tlie 
trephining  operation  was  the  frequency  Avith  -which  the 
trephine  aperture  became  blocked  l)y  iris  tissue,  the 
ciliary  body,  or  the  lens.  He  asked  Avhethei-  the  last  two 
accidents  Avere  likely  to  vitiate  the  effect  of  Col.  Herbert's 
operation. 

Mr.  Gray  Cr.EGG  said  he  had  done  a  larg-e  number  of 
the  trephine  operations;  if  uveal  tissue  remained  in  the 
Avound  it  had  sometimes  giAen  him  trouble  afterwards, 
Avhereas  Avhen  a  neat  peripheral  iridectomy  was  done  in 
addition  to  the  mere  trephining  this  was  not  unusually  the 
case.  In  Col.  Herbert's  opei-ation  the  iris  Avas  not  damaged 
in  anvAvay,  and  that  might  account  for  a  difference  in  the 
success  of  his  operation  eA'en  Avith  iris  prolapse.  In  one 
case  there  Avas  a  little  attachment  of  the  loAver  part  of 
the  small  peripheral  coloboma  of  the  iris.  It  Avas  an  eye 
Avhicli  he  had  to  remove.  Therefore  he  had  been  afraid 
Avhen  he  had  seen  iris  tissue  impacted  in  the  trephine  hole. 

Mr.  R.  R.  James  asked  hoAv  long  Col.  Herbert  had  been 
performing  this  operation.  He  (the  speaker)  had  himself 
no  experience  of  it,  but  he  saw  Col.  Herbert's  cases  that 
afternoon.  His  own  fear  about  all  iris-prolapse  operations 
in  Avhich  the  iris  Avas  caught  in  the  Avound  Avas  the  onset 
of  sympathetic  trouble.  Col.  Herbert  had  said  that 
sympathetic  trouble  Avas  very  rare  :  he  (the  speaker) 
believed  it  to  be  noAv  larer  than  it  used  to  be  said  to  be. 
He  had  only  once  seen  sympathetic  trouble  after  a  glaucoma 
operation,  but  it  Avas  known  that  sympathetic  Avas  capable 
of  developing  at  a  consideraV)le  interval  after  operation  or 
injury.  That  was  his  reason  foi-  asking  how  long  Col. 
Herbert  had  been  doing  this  operation.  In  the  case  he 
(the  speaker)  referred  to  the  sympathetic  trouble  came 
on  almost  at  once ;  it  Avas  after  a  J^agrange,  and  the 
Avhole  ciliary  body  prolapsed  in  the  wound  ;  the  ciliary 
body  Avas  largely  uncovered. 

!Mr.  K.  R.  Chiise  said  the  opei-afions  as  seen  thnt  after- 
noon at  St.  Thomas's  gave  one  an  un^atisfjicloi-y  feeling 
that    it    Avas    a    somewhat    uncontrolled     operation.        The 
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appearances  of  the  cases  dift'ei-ed  considerably  the  one 
from  the  other,  and  lie  knew  Col.  Herbert  himself  was 
not  entirely  satisfied  with  the  cases  he  showed  that  after- 
noon. The  amount  of  prolapse  and  the  after-effect  of  the 
inclusion  of  the  iris  seemed  to  be  lacking  in  consistency. 
Also  one  had  the  feeling  that  there  was  a  direct  tract  of 
infection  to  the  interior  of  the  globe  l\y  means  of  tissue 
covered  only  by  conjunctiva.  He  saw  the  connective- 
tissue  thickening  described,  but  thei'e  were  one  or  two 
cases  wh'ch  had  only  a  thin  covering  of  conjunctiva, 
which  constituted  the  only  direct  protection  against  in- 
fection from  outside.  For  many  years  he  had  been  doing 
Col.  Hei'bert's  operation  of  flap  sclerotomy,  modified  by  the 
fact  that  he  deliberatel}'  kept  the  flap  open  for  several  days. 
He  expressed  the  anterior  chamber  under  the  conjunctival 
flap  and  forced  up  the  little  trap-door  to  prevent  immediate 
healing,  and  in  his  experience  the  results  had  been 
extraordinarily  satisfactory.  His  cases  had  not  all  been 
successes  ;  there  was  no  operation  of  Avhich  that  could  be 
said.  Most  of  them,  however,  had  been  so  satisfactory 
that  one  got  a  diffuse  filtering  scar.  No  case  had  come 
under  the  microscope  yet  to  see  whether  there  were 
minute  fistulse.  He  looked  upon  it  as  a  fistulous  or 
leaking  cicatrix,  or,  at  any  rate,  a  cicatrix  which  allowed 
the  effusion  of  fluid  from  the  anterior  chamber.  He  had 
had  to  do  three  or  four  cases  a  second  time,  but  he  had 
no  fear  of  these  cases  healing  up  again  once  they  were 
satisfactorily  established.  He  had  had  tliem  going  ten, 
eight,  seven  years,  and  they  gave  him  no  anxiety.  Still, 
his  patients  reported  themselves  once  a  year,  because  he 
liked  to  see  them.  One  or  two  cases  in  private  and  some 
hospital  cases  had  sealed  up  afterwards,  but  one  could 
perform  the  operation  again.  It  was  a  very  gentle  form 
of  damage  to  the  eye.  In  the  last  six  cases  he  had  purely 
as  an  experiment  tried  to  keep  the  ti-ap-door  open  b}-  a 
wedge  consisting  of  a  piece  of  iris  tissue.  He  did  a  flap 
sclerotomy,  excised  a  button-hole  in  the  peri]ihery  of  the 
iris,  and    as    a   final    stage   of   the   operation    utilised    the 
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excised  portion  of  iris  (which  had  been  placed  in  warm 
saline)  as  a  wedge,  by  placing  it  in  one  of  the  vertical 
cuts  that  formed  the  flap  in  the  sclera,  the  idea  being 
that  a  piece  of  the  patient's  own  tissue — the  iris — com- 
pletely severed  from  the  rest  of  the  uveal  tract  should 
act  primarily  as  a  wedge  to  delay  rapid  union,  and 
secondarily  as  a  filtration  channel.  Those  six  cases  in 
which  he  had  done  it  had  certainly  filtered  very  satis- 
factorily.     Of  coui'se  they  might  have  filtered  without  it. 

The  President  (Mr.  J.  Herbert  Fisher)  said  he 
thoug-ht  it  was  fair  to  Col.  Herbert  that  such  testimonv 
as  could  be  advanced  in  favour  of  that  gentleman's  small- 
flap  drainage  operation  ought  to  be  brought  forward. 
Mr.  Cruise  had  just  mentioned  with  satisfaction  the 
results  he  had  had  by  that  method,  and  he  (the  President) 
was  inclined  to  confirm  the  favourable  impression  of  the 
small-flap  sclerotomy,  which,  he  thought,  had  never  been 
given  the  full  credit  due  to  it.  He  (the  speaker)  had 
performed  the  operation,  and  continued  to  do  so  for  a 
considerable  time  after  his  colleagues  at  Moorfields  had 
abandoned  it  in  favour  of  a  trephine  operation.  He 
ultimately  gave  it  up  as  a  routine  operation,  replacing  it 
by  trephining.  He  had  seen,  as  Mr.  Cruise  had,  cases 
ten  years  after,  with  satisfactory  permeation  of  scar 
taking  place,  with  adequate  drainage,  and  a  ver}^  satis- 
factory reduction  of  tension.  He  had  had  no  experience 
whatever  of  iris-inclusion  operation. 

With  regard  to  the  chances  of  late  infection  in  such 
cases,  or  the  chance  of  sympathetic  inflamnmtion  develop- 
ing, he  thought  a  line  as  to  that  might  be  obtained  if  one 
took  into  consideration  the  results  which  followed  any 
sub-conjunciival  ru]iture  of  the  sclerotic,  such  as  usually 
took  place  just  beyond  the  corneal  limbus,  and  in  which 
tlie  uveal  tissue  was  not  vei'V  iiilVe(|uenrly  included,  :ind 
allowed  to  heal  after  the  ru])tui'e.  He  was  not  aware 
that  those  cases  were  ])articulai-ly  liable  to  be  followed  by 
iiuy  syiiipnl  lict  ic  ti'oublc  in  the  either  eye,  ])i'()vided  the 
whole  was   ;i    suh-coii  junct  i  v;i  I    injury  ;iii(l    thcrc^    li:id    been 
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no  rupture  of  the  more  elastic  conjunctiva  over  the 
scleral  rupture.  He  presumed  that,  working  on  anti- 
septic or  aseptic  lines,  the  inclusion  operation  which 
Col.  Herbert  was  advocating*  and  performing  Avould  be 
fairly  comparable  with  such  rupture.  In  both,  uveal 
tissue  was  included  sub-conjunctivally.  It  was  true  that 
in  cutting  the  conjunctival  flap  there  was  a  source  of 
intra-ocular  infection,  which  did  not  exist  when  the 
rupture  was  sub-conjunctival  throughout;  but  with  the 
antiseptic  precautions  which  were  adopted  the  temporary 
chances  of  infection  would  pass  in  a  short  time,  and  the 
chances  of  late  infection  or  of  the  development  of 
sympathetic  inflammation  might  be  expected  to  be  com- 
parable in  the  two  conditions.  Surgeons  had  not  a  vast 
amount  of  material  from  which  to  deduce  the  chances  of 
serious  trouble  taking  place  from  a  deliberate  iris 
inclusion.  It  seemed  to  be  fairly  exclusively  in  the 
hands  of  its  inventor  at  the  present  time. 

Mr.  R.  R.  Cruise,  refen-ing  to  the  President's  remarks, 
said  the  only  case  of  sympathetic  trouble  he  had 
during  the  whole  war  was  in  a  case  of  sub-conjunctival 
dislocation  of  the  lens  with  ruptured  globe.  Seven  days 
previously  the  globe  was  ruptured,  and  the  man  did  not 
pay  much  attention  to  it.  The  only  treatment  consisted 
of  bathing  the  eye.  The  man  was  admitted  to  the 
Third  London  Hospital,  and  in  four  days  he  developed 
sympathetic  trouble.  The  sympathising  eye  quieted 
down  under  injections  of  galyl,  and  normal  vision  was 
regained,  though  when  last  seen  there  was  a  fine  haze  in 
the  anterior  part  of  the  vitreous. 

Col.  Herbei;t,  in  reply,  said  he  had  omitted  reading 
the  paragraph  of  his  paper  referring  to  the  question  of 
sympathetic  trouble  after  sub-conjunctival  rupture  of  the 
globe  simply  in  order  to  avoid  occupying  the  meeting  too 
long.  These  cases  were  rare,  but  a  number  of  such  cases 
had  been  collected.  Presumably  in  these  cases  the 
conjunctiva  was  damaged  sufficiently  at  the  time  to  allow 
•organisms  to  pass  through. 


252  INTRA-OCULAR    TENSION. 

Mr.  Gray  Clegg  mentioned  damage  of  the  iri.s  in  lii.s 
case  of  inclusion,  which  got  infected.  He  (the  speaker) 
agreed  that  any  damaged,  bruised  or  torn  iris,  or  even  a 
stretched  iris,  was  liable  to  become  infected  when  an 
undamaged  iris  would  not.  Possibly  in  Mr.  Gray  Clegg's 
case  the  infection  was  introduced  at  the  time  of  the 
operation.  Mr.  Clegg  did  not  say  what  was  the  interval 
of  time  afterwards.  (Mr.  Clegg  afterwards  agreed  that 
the  infection  probably  was  a  primary  one.) 

In  answer  to  Mr.  Alexander  in  regard  to  advance  of 
the  lens,  one  point  about  these  operations  was,  that  the 
anterior  chamber  was  refilled  at  once  ;  it  was  a  point  in 
connection  with  the  safety  of  the  operation  ;  advance  of 
the  lens   hardly  ever  took  place  in  it. 

In  reply  to  Mr.  R.  R.  James,  the  first  operations  of  the 
kind  he  did  were  at  the  beginning  of  the  centur}^  in 
1900  or  1901,  but  he  never  went  on  with  them 
systematically,  though  he  had  constantly  returned  to 
other  iris-prolapse  operations  at  intervals.  He  had 
avoided  this  particular  operation  simply  because  of  the 
bulge;  it  was  an  ugly  thing,  and  he  did  not  know  in 
earlv  days  whether  it  would  suljside.  As  a  matter  of 
fact,  if  the  tension  was  reduced  fully  one  could  rely  on 
the  bulge  subsiding  gradually. 

Mr.  Cruise  had  mentioned  variability  in  the  results 
shown.  He  confessed  that  his  results  had  been  very 
variable,  more  so  with  the  cases  he  had  done  in  this 
country  than  with  those  done  in  India,  where  he  did  tlie 
operation  frecjuently  in  war-time.  The  difference  was 
due  to  variations  in  technique.  Ho  now  had  what  lie 
thought  to  be  the  best  techiiiiiue.  Sometimes  he  had 
used  a  narrow  knife,  sometimes  a  keratome,  and  he 
had  varied  in  regard  to  the  use  of  drops  before  and 
after  the  operation,  ami  he  had  given  his  imjiression  of 
what  should  be  d(.)ne  now,  and  what  results  were  easily 
got  now.  His  results  had  not  always  been  as  good  as 
they  miulit  have  lieen.  because  of  tlu'sc  variations  in 
techiil(iiii'.       Mr.    Cruise    thought    there    was    a    possil)ility 
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of  infection  travelling  inwards  ;  but  his  (the  speaker's) 
experience  was  that  it  did  not.  It  was  simply  a  question 
of  experience,  and  thei'o  had  not  been  a  very  large 
amount  of  it  as  yet.  'J'he  iridotasis  operation  had  been 
done  in  hundreds  of  cases,  and  the  ])ublislied  reports  of 
that  were  surprisingly  good,  though  there  was  not  the 
same  protection  against  late  infection  as  in  the  operation 
now  being  discussed. 

Referring  to  tlie  cases  in  which  he  had  seen  a  late 
return  of  tension  after  iris-free  filtration,  they  occurred 
among  about  a  hundred  old  glaucoma  cases,  seen  five 
years  or  more  after  operation.  He  hoped  to  publish  an 
account  of  them. 

He  had  no  wish  to  push  this  jmrticular  operation,  but 
he  wanted  to  dispel  some  of  the  prejudice  which  still 
surrounded  all  iris-inclusion  methods. 


2.    Tlie  rational  treatment  of  (jlaucoma. 
By   T.    Hakrison   Butler. 

The  rational  treatment  of  any  disease  should  depend 
upon  a  correct  appreciation  of  its  causes  and  pathology. 
In  the  case  of  glaucoma  we  are  to  a  large  extent  reduced 
to  empirical  methods  because  the  actual  cause  is  unknown, 
and  there  is  still  considerable  difference  of  opinion  as  to 
the  significance  of  the  changes  discovered  in  the  glauco- 
matous eye.  Some  of  the  abnormalities  which  in  the 
past  have  been  regarded  as  causes  are  almost  certainly 
effects,  and  others  which  are  generally  associated  with 
glaucoma  are  to  be  found  in  normal  eyes  and  may  be 
entirely  absent  in  manifest  glaucoma.  For  the  present, 
then,  we  are  unable  to  base  our  treatment  upon  pathology 
and  must  make  the  best  of  our  empirical   methods. 

A  rational  einpiricism  must  be  founded  upon  accurate 
observation  of  the  disease  before  and  after  treatment, 
upon  the  mo.st  careful    study  of   a   large  number  of  cases 
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which  have  been  thoroughly  examined  before  any  line  of 
action  has  been  adopted,  and  upon  the  results  of  sub- 
sequent observation  extended  over  a  long  period  of  time. 
Further,  it  is  necessary  to  treat  series  of  cases  by  different 
methods,  and  to  compile  statistics  from  time  to  time, 
which  will  afford  a  comparison  between  the  effects  of 
rival  methods.  These  statistics  may  reveal  sources  of 
failure,  and  Avhen  these  errors  of  technique  have  been 
corrected  a  second  series  should  yield  a  higher  percentage 
of  success.  As  an  example,  I  found  that  in  one  series 
there  was  a  high  percentage  of  cases  in  Avhich  the  trephine 
hole  healed  up,  with  consequent  failure  of  filtration  and 
rise  of  tension.  I  enlarged  my  opening  l)y  using  a  2  mm. 
trephine  instead  of  a  1'5  mm.  The  result  was  that  in 
the  next  series  this  source  of  failui-e  almost  disappeared. 

Finally,  rational  treatment  will  depend  upon  the 
experience  of  others,  and  especially  of  those  who  worked 
in  the  pre-tonometric  age,  only  when  such  observations 
have  been  personally  confirmed  in  the  wards,  the 
operating  theatre,  and  the  out-patient  department. 
Respect  for  "  authority  "  is  a  clog  to  progress ;  prejudice 
and  preconceived  notions  delay  the  advance  of  real 
knowledge.  I  Avell  remember  that  when  I  was  a  surgical 
dresser  a  surgeon  from  Xew  Zealand  visited  the  Hospital 
and  told  us  his  experiences  of  practical  surgery.  His 
advice  was,  "  Burn  your  text-books  and  study  the  patients 
instead.'^  I  have  an  idea  that  he  also  advised  us  to 
regard  the  teaching  of  our  eminent  surgeons  with 
suspicion.  We  anmsed  ourselves  by  filling  his  top-hat 
with  iodoform,  hut  1  shall  never  forget  his  advice,  ''Burn 
your  text-books."  Certainly  as  regards  glaucoma  we 
may   burn   our  pre-tonometric  text-books. 

The  history  of  glaucoma  may  conveniently  be  divided 
into  the  ])re-  and  post-tonometric  ages,  and  these  periods 
also  synchronise  with  the  time  before  and  after  the 
introduction  of  the  filtering  scar.  Before  tlio  introduction 
of  the  tonometer  we  knew  as  much  about  the  intra-ocular 
tension  as  was  known  about  the   body  temperature  before 
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the  invention  of  the  clinical  thermometer.  It  is  possible 
to  feel  the  body  of  a  child  and  to  guess  that  the  tem- 
perature is  raised,  but  no  self-respecting  plu'sician  would 
found  a  diagnosis  and  base  treatment  u])on  a  casual 
examination  of  this  nature.  The  determination  of  tension 
with  the  fingers  appears  to  me  to  be  an  exactly  parallel 
case,  and  one  open  to  similar  errors.  The  hand  placed 
upon  the  chest  will  in  most  cases  detect  a  really  higli 
temperature,  and  the  trained  finger  will  often  realise  that 
an  eye  is  hard  or  soft  within  fairly  gross  limits.  But  the 
sources  of  ei'ror  in  both  instances  are  nuraei^ous.  The 
thei'mometer  and  the  tonometer  give  an  exact  determina- 
tion of  the  departure  from  the  normal.  Personally  I  feel 
that  the  tactut<  eruditns  is  a  very  over-rated  quality. 
On  one  occasion  I  pi*esented  a  patient  to  the  Midland 
Ophthalmological  Society  and  his  tension  was  estimated 
by  about  ten  members.  Some  said  it  was  raised,  others 
that  it  was  reduced  by  the  operation  which  had  been 
performed,  and  others  again  opined  that  it  was  normal. 
The  tonometer  at  once  showed  that  it  Avas  in  fact  normal. 
The  sensitiveness  of  the  finger  varies  from  time  to  time. 
A  cold  finger,  a  tired  brain,  a  moist  or  a  dry  atmosphere 
all  have  an  influence,  but  the  tonometer  has  no  nerves. 
The  finger  feels  three  things  :  the  lids  with  a  hard  tarsus, 
the  eye  and  the  orbital  contents.  A  thick  hard  lid  and 
an  cedematous  lid  afford  a  varied  sensation.  An  eye 
proptosed  by  G-raves's  disease  feels  hard,  a  sunken  eye  in 
an  old  woman  with  little  orbital  fat  gives  the  sensation 
of  softness.  In  a  word  the  sources  of  error  are  so  g-reat 
that  I  accept  no  opinions  upon  glaucoma  that  are  not 
founded  upon  tonometry.  The  essential  feature  of  glau- 
coma is  rise  of  tension,  and  if  we  are  to  attain  to  any 
rational  treatment  of  the  disease  we  must  have  an  accurate 
knowledge  of  the  degree  and  the  variations  of  this  rise 
of  tension.  The  tonometer  must  be  employed  frequently 
before  and  after  operation,  and  it  is  rational  to  chart  the 
tensions  as  we  do  temperatures.  I  make  a  practice  of 
charting    the   tension,    and  since  I   have  done  so  I    have- 


256  INTRA-OCDLAR    TENSION. 

found  it  much  easier  to  study  the  course  of  the  disease. 
Rational  treatment  must  depend  upon  a  rational  diagnosis. 
In  the  case  of  acute  glaucoma  this  presents  few  difficulties, 
and  it  is  not  necessaiy  to  describe  the  well-known  signs. 
Chronic  glaucoma  is  more  subtle,  and  it  is  here  that  tlie 
tonometer  is  so  necessary.  Briefly  the  diagnosis  depends 
upon  three  factors  :  the  appearance  of  the  disc,  the  nature 
of  the  field  of  vision,  and  the  verdict  of  the  tonometer. 
In  my  experience  the  disease  which  is  most  liable  to  be 
confused  with  early  glaucoma  simplex  is  retro-bulbar 
neuritis.  A  case  of  my  own  was  diagnosed  as  tobacco 
.amblyopia  by  a  careful  and  expert  surgeon,  but  it  proved 
to  be  glaucoma.  The  appearance  of  the  discs  may  lead 
to  error.  A  deep  cup  extending  to  the  edges  and  well 
undercut  may  be  present  without  other  signs  or  symptoms 
of  glaucoma,  although,  as  pointed  out  by  Hugh  Thompson, 
such  a  disc  is  at  least  suspicious,  and  the  eye  is  perhaps 
liable  to  become  glaucomatous  later  on.  In  pre-tonometric 
days  it  was  held  that  glaucoma  can  exist  without  tension. 
The  cupping  is  said  to  be  due  to  a  cavernous  atrophy, 
and  it  may  go  on  to  complete  blindness  without  any 
rise  of  tension.  I  have  myself  seen  some  of  these  cases, 
and  I  have  examined  sections  of  the  disc  which  show  the 
cavernous  atrophy.  Since  I  have  made  a  practice  of  the 
routine  and  constant  use  of  the  tonometer  I  cannot 
recollect  a  single  case  of  this  kind.  I  think  that  probably 
there  are  such,  but  they  are  few.  On  the  other  hand  I 
feel  sure  that  the  disc  in  glaucoma  simplex  is  not  normal, 
that  it  is  far  more  easily  cupped  than  a  normal  disc.  A 
deep  cup  may  rapidly  appear  in  eyes  with  but  moderate 
rise  of  tension  when  they  are  affected  with  glaucoma 
simplex.  On  the  other  hand,  in  acute  glaucoma  the 
tension  may  be  very  higli  and  may  continue  for  a  long 
time,  and  yet  the  disc  does  not  become  excavated.  1 
have  no  doubt  in  my  own  mind  that  we  are  dealing  with 
two  entirely  different  diseases  which  have  but  this  in 
common — that  the  tension  is  raised.  In  fact  I  think 
that    in    some    cases    acute    glaucoma    may    be    a    mere 
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accidental  formation  of  a  vicious  cycle  in  an  otherwise 
fairly  normal  eye. 

Examination  of  the  fields  of  vision  both  as  regards  the 
peripher}^  and  the  centre  is  of  supreme  importance. 
During  the  past  ten  years  perimetry  has  become  almost  a 
science  in  itself,  and  the  uuniljer  of  perimeters  and  campi- 
meters  is  legion.  Personally  1  think  that  any  variation 
which  cannot  be  detected  by  the  ordinary  Priestley  Smith 
perimeter  and  a  simple  velvet  screen  is  of  little  clinical 
importance  in  glaucoma.  Tiie  Priestley  Smith  instrument 
has  the  advantage  that  it  is  cheap  and  that  the  object  is 
carried  on  a  rod.  The  patient  is,  in  consequence,  not 
confused  with  the  carrier.  This  perimeter  is  semi-self- 
registering,  and  the  time  taken  is  but  a  few  seconds 
more  than  with  a  McHardy.  Five  minutes  spent  with 
the  simple  Bjerrum  screen  will  show  whether  the  blind 
spot  is  enlarged,  or  reveal  the  presence  of  a  para-central 
scotoma.  In  hospital  practice  and  in  busy  private  practice 
there  is  no  time  for  the  employment  of  the  modern 
elaborate  methods.  It  is  far  better  to  concentrate  upon 
simple  practical  examinations  and  to  cai'ry  them  out 
frequently.  If  the  rapid  Bjerrum  examination  reveals 
any  abnormality  the  scotomata  must  be  accurately  mapped 
out,  and  this  is  certainly  a  matter  of  time,  but  it  is  time 
well  spent.  In  my  experience  the  Bjerrum  scotoma  is 
often  absent,  but  when  it  is  found  it  is  of  vital  importance. 
I  have  a  patient  in  whom  the  signs  of  glaucoma  are  not 
marked  and  the  tension  is  only  about  30  Schi(')tz  units. 
There  is,  however,  a  well-developed  Bjerrum  scotoma 
which  menaces  the  fixation  spot  although  the  peripheral 
field  is  normal. 

'treatment. — During  the  past  year  I  have  entirely 
changed  my  treatment  of  acute  glaucoma  in  that  I  rarely 
operate  upon  the  patients  in  the  acute  stage.  I  find  that 
the  majority  of  the  cases  quiet  down  rapidly  under 
suitable  treatment  and  then  it  is  far  easier  and  safer  to 
operate.  I  put  the  patient  to  bed,  give  him  a  free  purge, 
and  instil  a  1  per  cent,  solution  of  eserine  sulphate  every 
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two  hours.  A  hot  box  is  applied  and  morphine  is 
injected  if  the  pain  be  great.  After  about  a  week,  or  even 
less,  it  is  possible  to  perform  iridectomy  without  a  general 
anaesthetic.  I  have  practically  abandoned  the  orthodox 
operation  in  favour  of  what  I  call  trap-door  iridectomy. 
This  consists  in  trephining  with  a  1"5  mm.  instrument  and 
leaving  the  disc  with  a  hinge.  The  iris  prolapses  or  is 
drawn  out,  it  is  excised,  and  the  trap  door  is  closed. 
This  method  appears  to  have  many"  advantages.  In  the 
first  place  the  iridectomy  is  really  peripheral,  and 
yet  the  incision  is  small.  This  I  regard  as  fundamental. 
It  is  irrational  and  dangerous  to  make  the  large 
keratome  incision  or  the  Giaefe  section  called  for  in  the 
classical  operation  when  the  same  object  can  be  attained 
with  a  small  orifice.  Again,  there  is  no  subsequent 
astigmatism ;  and  one  may  occasionally  get  a  little  useful 
filtration  of  a  permanent  character.  So  far  I  have  found 
the  operation  easy  and  successful.  The  chief  advantage 
is  that  there  is  no  danger  of  wounding  the  lens.  At  one 
time  I  made  light  of  this  danger  and  put  accidents  of  this 
type  down  to  faulty  operating.  Pride  had  a  fall,  for  I 
had  in  one  year  two  cases  of  localised  cataract  after 
iridectomy.  In  neither  of  these  do  I  think  it  possible 
that  the  lens  capsule  was  touched  with  the  point  of  my 
keratome.  I  imagine  that  the  damage  was  done  with  the 
iris  forceps.  It  may  be  that  in  the  acute  glaucomatous 
eye,  which  is  acutely  congested,  the  capsule  is  friable  and 
is  more  readily  wounded  than  in  a  normal  eye.  As  a 
matter  of  fact  there  is  always  a  chance  that  the  capsule 
may  be  damaged  when  an  iridectomy  is  performed  in  the 
acute  stage  of  glaucoma.  This  danger  is  avoided  by 
waiting  till  the  eye  is  quiet  and  then  operating  by  a  trap 
door.  As  far  as  I  can  see  there  are  no  disadvantages. 
Not  infrequently  when  the  acute  glaucoma  is  of  long 
standing,  and  almost  always  when  it  is  an  exacerbation  of  a 
chronic  state,  the  iridectomy  fails  to  normalise  the  tension. 
The  eye  may  and  in  fact  generally  does  quiet  down  ;iiid 
the  patient  is  comfortable,  but  the   tonometer  shows   that 
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the  tension  is  still  raised.  It  may  have  been  reduced 
frotn,  say,  60  Sehiotz  units  to  30.  This  partial  failure  may 
not  be  obvious  to  the  finger,  l)ut  the  tonometer  shows  the 
danger.  In  such  cases  it  is  necessary  to  perform  one  of 
the  fistulising  operations. 

I  take  it  that  except  in  matters  of  detail  there  will  be 
little  difference  of  opinion  as  to  the  correct  treatment  of 
acute  glaucoma.  In  the  case  of  the  chronic  variety, 
glaucoma  simplex,  there  is  no  such  unanimity.  Not  only 
do  we  discuss,  sometimes  even  with  some  heat,  the  choice 
of  method,  but  I  note  with  dismay  that  thei^e  is  a 
tendency  to  revert  to  mediaevalism,  and  at  the  last 
Congress  of  this  Society  Mr.  Rowan  read  a  paper  which 
opened  the  door  to  a  discussion  u.pon  the  so-called  con- 
servative treatment  of  glaucoma,  during  which  the  non- 
operative  treatment  received  considerable  support.  Both 
in  America  and  in  Germany  papers  which  advocate  the 
non-operative  treatment  have  been  published.  The  uni- 
versal reason  given  for  non-interference  is  that  some  eyes 
have  lasted  for  years  without  any  operation,  and  that 
others  have  lost  sight  after  operation.  It  is  obvious  that 
we  must  approach  the  subject  from  two  sides.  Shall  we 
operate  at  all,  and  how  and  when  shall  we  operate  ? 

There  are  two  vital  facts  which  have,  I  think,  now 
received  universal  acceptance  :  hypertension  is  the  cause 
of  the  deterioration  which,  slow  but  sure,  is  observed  in 
the  glaucomatous  eye ;  and  secondly,  the  earlier  the 
operation  the  more  certain  the  cure.  There  is  yet  another 
ecjually  vital  fact  which  has  so  far  not  been  universally 
accepted :  it  is  that  in  the  vast  majority  of  cases  the 
progress  of  the  disease  is  absolutely  stopped  for  so  long 
as  the  intra-ocular  tension  remains  normal  or  subnormal. 
Of  this  I  personally  have  no  doubt  whatever.  I  can 
produce  a  large  number  of  cases  trephined  by  me  and  by 
colleagues  which  I  have  watched  for  years — in  some 
cases  for  eight  and  even  ten  years — which  have  been 
permaTiently  cured,  in  that  the  symptoms  have  disappeared 
and  the  signs  have  remained   stationary.      In   not  a  few 
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there  has  been  a  marked  iinprovement  in  vision  and  in 
size  of  field,  but  in  the  majority  there  has  been  no  change  ; 
as  the  eye  was  at  the  time  of  the  operation  so  it  is  now. 
This  happy  state  of  tilings  persists  only  so  long  as  tension 
remains  normal.  If,  owing  to  failure  of  free  filtration,  the 
tension  rises,  then  the  disease  begins  to  advance  again 
and  a  second  operation  is  called  for.  It  does  not 
follow,  because  the  glaucoma  is  cured,  that  in  a  small 
majority  there  will  not  be  a  gradual  failure  of  function. 
A  glaucomatous  eye  may  be  a  sick  e^'e — one  liable  to 
degeneration.  We  often  see  a  slowly  growing  nuclear 
cataract  or  senile  changes  at  the  macula.  These  compli- 
cations will  occur  whether  we  operate  or  not.  I  say 
advisedly  that  the  glaucomatous  eye  may  be  a  sick  eye. 
This  is  by  no  means  always  the  case.  It  is  often  a  hard 
eye  and  nothing  else.  As  soon  as  it  is  made  soft  it 
appears  to  be  perfectly  sound.  I  do  not  think  that  I  need 
advocate  earh*  operation.  It  is  almost  universally  agreed 
that  the  earlier  we  operate  the  better.  My  own  experience 
is  overwhelmingly  in  favour  of  the  early  operation.  During 
the  last  tlu-ee  years  I  have  trephined  over  fifty  eyes  for 
glaucoma  simplex.  Practically  all  have  been  attacked  as 
soon  as  I  was  convinced  that  1  was  faced  with  a  pro- 
gressive disease  ;  most  of  the  cases  were  trephined 
within  a  month  of  the  first  examination.  The  result  is 
that  all  have  as  far  as  I  know  been  successful,  except  two 
which  had  to  be  trephined  again.  In  no  case  has  there 
been  any  marked  loss  of  vision  after  operation,  and  not 
one  has  caused  me  any  anxiety.  My  o})inion  is  that  the 
bad  results  which  so  many  operators  have  noted  have 
been  due  to  a  postponed  operation,  and  ]H'rhaps,  in  some 
of  the  published  cases,  to  defective  technicpie.  I  read  in 
American  papers  accounts  of,  say,  ten  operations.  I  think 
that  it  is  necessary  to  perform  about  one  hundred  trephin- 
ings  before  the  best  results  are  obtained.  It  is  not  an  easy 
operation.  Anyone  can  make  a  hole  in  an  eye,  but  a  neat 
and  successful  tre])hine  operation  is  the  final  stage  of  a 
lung  apprenticeship. 
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111  Germany  late  infection  lias  led  to  a  return  to  miotics 
•or  to  iridectomy.  Late  infection  is  a  bogey.  I  have 
had  one  case,  a  mild  one  in  160  operations  with  the 
trephine.  With  the  punch  I  got  20  per  cent,  and  lost 
three  eyes.  Cases  will  occur  from  time  to  time,  but  with 
a  correct  technique  they  will  be  so  rare  that  they  need 
■not  influence  the  surgeon  in  his  choice  of  treatment. 
Far  be  it  from  me  to  advocate  operation  in  all  cases.  AVe 
must  be  rational  and  use  common  sense,  I  have  a  patient 
who,  in  spite  of  the  use  of  miotics,  has  a  continued  high 
tension  in  one  eye.  He  is  not  3^oung,  he  has  an  open 
dischai-ging  fistula  from  a  nephrectomy  operation,  and  he 
has  a  second  apparently  sound  eye.  He  is  very  nervous, 
and  does  not  Avant  any  further  operation,  I  do  not  blame 
him,  and  if  I  had  had  my  kidney  out  I  should  feel  the 
same.  In  his  case  the  field  is  full,  and  the  sight  normal. 
There  is  a  dangerous  Bjerrum  scotoma  and  I  believe  that 
one  day  he  will  find  that  he  has  lost  central  fixation. 
But  he  will  still  have  a  second  eye  to  go  on  Avith,  and  it 
will  probably  last  him  as  long  as  he  wants  an  eye.  If  I 
operate  on  a  septic  man  I  may  easily  get  a  panophthal- 
mitis. Again,  there  appear  to  be  eyes  which  tolerate  a 
raised  tension,  say  of  30  units.  These  are  the  cases 
which  do  well  with  miotics  and  Avould,  I  think,  do  equally 
well  with  distilled  water. 

My  view  would  be  to  operate  at  once  upon  a  hospital 
patient  as  soon  as  it  is  seen  that  the  tension  is  raised,  arid 
that  there  is  loss  of  function  either  as  regards  field  or 
acuity.  If  the  disc  be  cupped  I  would  not  even  wait  for 
l(jss  of  function.  A  private  patient  is  not  so  likely  to 
neglect  his  eye  and  may  be  watched  for  a  longer  period. 
There  is,  however,  a  danger  in  waiting  too  long.  I  have 
seen  a  case  which  appeared  to  be  going  on  well  rapidly  lose 
his  field  in  a  very  short  time.  Nor  can  we  disregard  the 
fact  that  some  of  these  chronic  cases  may  suddenly 
become  acute. 

Ought  we  to  operate  when  the  field  is  contracted 
towards   the  fixation  point  ?      Here,  again,  I  believe  that 
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we  ai"e  dealing  with  another  bogey.  The  nearer  the 
scotoma  is  to  the  centre  the  more  dangerous  the  case, 
and  logically  the  more  the  call  for  relief  of  tension.  In 
such  circumstances  I  advise  operation  at  once,  and  if  there 
be  only  one  eye  I  nrge  it  the  more.  I  have  only  twice 
seen  loss  of  central  vision  after  operation,  but  I  have  seen 
many  cases  which  have  lost  this  function  from  delayed 
operation.  In  this  type  of  case  central  blindness  is 
almost  certain  in  a  very  short  time,  but  the  majority 
Lave  in  my  practice  been  saved  by  immediate  operation. 

I  operate  upon  evei*y  case  of  chi-onic  glaucoma  as  soon 
as  I  realise  that  there  is  loss  of  function  unless  the 
general  circumstances,  age,  health  of  body  and  mind  or 
social  conditions  contra-indicate  an  operation.  Up  to 
the  present  I  have  seen  nothing  to  lead  me  to  modify  my 
practice. 

What  operation  are  we  to  adopt  ?  The  answer  must 
be,  that  operation  which  we  have  brought  to  perfection, 
and  which  has  given  ns  good  results  after  we  have  tried 
others  and  found  them  less  effective  in  our  hands. 
Iridectomy  has  had  a  long  run.  It  yields  a  percentage 
of  at  most  45  per  cent,  of  success,  but  it  has  now  been 
superseded  by  better  methods — methods  which  may  give  a 
percentage  of  about  80  per  cent.,  if  performed  earl}"  in 
the  disease,  and  at  least  70  per  cent,  in  all  cases.  All 
these  operations  aim  at  the  establishment  of  a  filtering 
scar,  and  many  of  them  attain  this  object.  I  personally 
have  had  the  best  results  from  tlie  two-millimetre 
trephine  ;  my  friend  Mr.  Cridland  gets  equall}'  good 
statistics  from  Lagrange's  operation.  Mr.  Jameson 
Evans  pins  his  faith  on  the  Herbert  wedge  isolation 
method,  and  Mr.  Cruise  tells  me  that  he  obtains  the  best 
results  with  a  modified  Herbert  trap-door  operation. 
There  are  many  other  ways  by  wliich  a  filtering  scar 
may  be  produced,  and  I  think  that  not  one  of  them  is 
ideal.  It  is  manifestly  unsound  to  concentrate  filtration 
into  one  spot  as  in  the  trephine  opei-ation.  The  CDiitiniu'd 
hydrostatic     pressure    tends    to    ])n>ilncc    an    I'ctatic    scar 
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which  is  unsightly  and  sometimes  uncomfortable.  (^)uite 
a  large  proportion  of  these  operations  sooner  or  later 
show  this  undesirable  condition.  The  rational  filtration 
scar  will  be  an  extended  one  with  moderate  permeainlity 
all  along-  its  whole  extent.  So  far  no  operation  can  be 
relied  upon  to  produce  this  effect  with  any  certainty.  It 
is  not  infrequently  seen  in  an  old  iridectomy  scar  and  it 
then  forms  the  ideal  condition  for  the  reduction  of  tension. 

My  chief  experience  has  been  with  Holth's  punch 
operation  and  with  the  trephine.  I  have  entirely 
abandoned  the  first  method  because  it  is  so  liable  to  be 
followed  by  late  infection.  The  trephine  gives  me 
excellent  results,  and  during  the  past  three  3'ears  I  have 
had  the  good  fortune  to  see  no  serious  complications. 
Iritis  has  been  mentioned  as  a  frequent  sequel,  but  the 
routine  use  of  atropine  renders  any  slight  iris  congestion 
harmless,  and  I  now  rarely  see  any  synechife  after  the 
operation.  The  eye  should  be  regularly  massaged  after 
the  operation,  and  this  should  be  continued  till  free 
filtration  is  established.  In  some  cases  massage  must  be 
persevered  with  for  months. 

I  greatly  fear  that  my  remarks  have  been  dogmatic, 
but  my  dogmatism  is  founded  upon  the  careful  study  of 
over  two  hundred  operations. 

Mr.  Stack  desired  to  thank  Mr.  Harrison  Butler  for 
his  advocacy  of  tonometry.  Perhaps  it  was  unnecessary 
at  such  a  meeting  as  this,  but  one  had  to  advocate  a 
thing  which  one  thought  good  to  a  great  number  of 
people  besides  ophthalmic  surgeons.  The  instrument  was 
gradually  becoming  general,  but  there  wei'e  many  who, 
although  they  believed  in  the  tonometer,  did  not  use  it 
sufficiently.  He  asked  whether  Mr.  Harrison  Butler  had 
had  any  bad  i-esults  from  4  per  cent,  cocaine  ;  he  (the 
speaker)  used  that  before  putting  on  the  tonometer. 

With  regard  to  the  operation,  if  one  had  established 
that  there  was  glaucoma  in  both  eyes,  however  slight, 
the    right    one    to   operate    on   was   the    good    eye;    that 
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should  not  be  put  off  until  the  worse  eye  had  been   dealt 
with. 

The  President  (Mr.  J.  Herbert  Fisher)  said  the  most 
remarkable  case  of  palliative  treatment  of  glaucoma  short 
of  operation  which  had  come  under  his  observation  was 
that  of  a  man,  who  must  have  been  seen  by  some  of  his 
colleagues  also,  and  who  was  told  by  the  leading  surgeons 
in  this  counti-y,  and  some  on  the  continent,  over  forty 
years  ago,  that  he  was  in  imminent  danger  of  going  blind. 
At  that  date,  no  doubt,  he  had  conspicuous  pathological 
cupping  of  both  discs.  The  man  did  not  come  under  his  (the 
speaker's)  observation  until  he  was  about  seventy  years  of 
age  ;  and  during  the  thirty-five  years  before  that  time  he 
was  advised  to  have  opei'ation — at  that  date  iridectomy — 
and  he  had  suffered  the  subjective  symptoms  of  glaucoma. 
When,  in  the  evening,  he  had  glaucoma  rings,  he  put 
into  his  eye  a  very  small  portion  of  a  single  gelatine 
disc  of  eserine,  rested  twenty  minutes  on  the  sofa,  and  then 
he  passed  the  evening  comfortably.  When  Mr.  Fisher 
saw  him  he  had  lost  the  pei'ipheral  field  in  the  right  eye, 
although  he  retained  a  vision  of  -pi"  centrally.  The  other 
eye  throughout,  allowing  for  refraction,  had  ^^,  a  deeply- 
cupped  disc,  and  a  quite  full  field.  Eventually,  when  he 
was  in  the  seventies,  this  eye  was  beginning  to  suffer, 
and  to  show  contraction  in  its  field.  He  operated  without 
delay  as  soon  as  it  was  evident  that  there  Avas  a  definite 
encroachment  on  function,  although  he  continued  with 
palliative  measures  so  long  as  function  was  unimpaired. 
He  did  trephining  with  an  entirely  satisfactory  result 
eighteen  months  ago.  He  had  suffered  no  further  loss  of 
vision,  and  the  eye  still  had  a  full  field  with  ^  partly. 
Yet  both  discs  were  extremely  cupped  ;  there  was  patho- 
logical cupping  which  no  one  could  help  recognising.  Jf 
he  had  seen  that  man  earlier  and  did  not  know  his  long 
history,  lie  would  have  advised  operation  without  delay. 
'J'he  eye  he  operated  on  was  the  good  eye,  and  during  the 
period  of  convalescence,  within  twenty-four  hours  of  the 
ti-ephinijig,  he  developed  an   attack  of  acute  glnucoina  in 
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the  imoperated  eve  and  palliative  treatment  brouj^lit  it 
slowly  round.  After  the  attack  he  had  as  good  vision  in 
that  eye  as  before. 

Mr.  Hakkison  Butler  (in  re))ly)  said  he  had  seen  bad 
results  from  the  use  of  the  tonometer  in  one  case;  a  small 
corneal  ulcer  formed  after  using-  it,  but  it  got  quite  well 
with  proper  ti-eatment.  The  examination  was  made  by 
his  house-surgeon,  and  the  patient  kept  moving  her  eye 
about.  With  regard  to  any  sequel  from  cocaine,  he  used 
holocaine.  Cocaine  and  eserine  could  be  used,  but  the 
comljination  upset  some  nervous  people. 


3.   A  gyroscoiyic  trephine. 
By  E.  H.  E.  Stack. 

Some  time  ago  it  seemed  to  me  that  it  would  l)e  an 
advantage  if  a  trephine  could  be  made  which  would 
rotate  so  rapidly  that  the  disc  would  be  cut  by  a  mere 
touch. 

I  first  considered  an  electric  motor  which  drives  a  wire 
as  in  a  dental  engine,  but  found  the  attachment  hampered 
one^s  sense  of  touch.  I  next  thought  of  a  self-contained 
clockwork  like  vcjn  Hippel's,  but  it  would  not  rotate  fast 
enough. 

Finally  I  settled  on  a  gyroscope,  like  the  old-fashioned 
top,  started  with  a  piece  of  strong  Pagenstecher's  thread 
— a  motor  power  hitherto,  I  believe,  unused  in  surgery. 

The  gyroscope  is  boiled  before  use,  which  cannot  be 
done  in  the  case  of  the  other  two  mentioned.  It  is  com- 
posed of  four  detachable  pieces,  the  spindle  and  fixing 
screw,  the  Hy-wheel  and  handle  ;  it  is  made  by  Weiss.  It 
spins  for  over  half  a  minute,  and  I  am  able  to  cut  with  one 
spin  twenty  discs  in  a  piece  of  parchment,  each  with  its  little 
"  epiglottis  "  on  its  hinge,  so  that  although  there  is  no  time 
to  waste,  there  is  found  in  practice  to  be  ample  time  to 
do  the  operation  without  any  undue  hurry. 
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The    weight   and    spin    of   the    fly-wheel    enhance    the 
steadiness  and  control. 

The  rate  of  rotation  is  about  1200  per  minute. 


Fig.  38. 


The  photograph  shows  the  method  of  holding  the 
trephine  ;  a  speculum  lias  not  been  inserted. 

The  trephine  stands  on  the  table  ready  boiled  and 
wound.  The  flap  is  held  down  out  of  the  wound  with  a 
pledget  of  wet  wool  by  an  assistant. 

The  trephine  is  started  by  liolding  it  rigidly  in  tlie 
right  hand  and  pulling  tlio  string  off  i-;ipi(lly  nnd  cleanlv 
with  the  left. 
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The  assistant  gives  a  tiiuil  swab  if  necessary  on  the 
selected  spot.  The  liand  is  placed  on  the  forehead  and 
the  trephine  at  an  appropriate  angle  touches  the  spot. 

The  disc  is  cut  absolutely  instantaneously.  There  is 
no  pressure  required  ;  the  contact  with  the  eye  is  unfelt 
by  the  operator. 

A  short  or  long  disc  can  be  cut  according  to  the 
obliquity  of  the  instrument,  and  a  narrow  or  wide  base 
can  be  left  as  a  hinge  to  the  flap,  if  a  hinge  is  preferred  ; 
I  always  leave  one  myself.  The  upper  edge  of  the  cutter 
is  seen  all  the  time  and  is  raised  the  moment  it  reaches 
the  sclerotic. 

The  rapidity  and  the  absence  of  pressure  cause  even 
less  disturbance  to  the  patient  than  the  ordinary  trephine. 
The  hinge  can  be  left  at  any  point  of  the  circumference. 
The  left  hand  "stands  by,"  the  fingers  touching  the 
right  hand  to  steady  it. 

Trephining  with  the  hand  instrument  with  practice  is 
not  a  very  difficult  operation,  but  as  a  contrast  to  the 
gyroscope  I  may  mention  six  points  where  it  is  at  a 
disadvantage  : 

(1)  It  must  be  very  sharp. 

(2)  The  hand  while  using  it  cannot  be  steadied  !)y 
resting  it  on  the  patient's  forehead. 

(3)  Movements  of  the  eye  may  necessitate  taking  off 
the  trephine  and  then  starting  again  ;  oozing  then  may 
cause  a  little  difficulty  in  hitting  the  groove. 

(4)  The  time  taken  to  cut  the  disc,  though  short,  is 
often  enough  to  allow  haemorrhage  to  obscure  the  cutting 
edge,  and  a  complete  disc  may  unintentionally  be  removt'd 
which  may  fall  into  the  anterior  chamber. 

(5)  It  has  happened,  though  I  expect  rarely,  that  the 
trephine  has  gone  too  deep  and  wounded  the  iris  or  even 
the  lens. 

(6)  The  necessity  for  fixing  the  eyeball  is  more  impor- 
tant than  with  the  motor  trephine. 

Com])ared  with  these  the  advantages  of  the  rapidly- 
rotating  cutter  are  : 
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(1)  Even  if  not  perfectly  sharp  it  works  equally  well. 

(2)  The  hand  is  steadied  on  the  forehead,  which  gives 
absolute  control. 

(3)  There  is  no  time  for  movements  of  the  eye  to 
interfere  with  the  operation. 

(4)  The  disc  is  cut  before  blood  obscures  the  edge  of 
the  trephine. 

(5)  The  fingers  of  the  steadied  liand  drop  the  trephine 
against  the  eye.  The  control  is  so  simple,  slipping  or 
going  too  deep  is  impossible. 

(6)  The  eyeball  requires  no  fixation. 

We  never  have  to  trephine  a  soft  eye,  but  to  demon- 
strate the  cutting  power  of  the  gyroscope  I  often  operate 
on  one  which  is  just  going  to  be  excised  and  find  it  easy, 
whilst  with  the  hand  trephine  it  is  difficult. 

In  conclusion  I  can  claim  that  the  operation  is  easier, 
quicker  and  safer  than  with  the  hand-moved  instrument, 
and  that  this  is  particularly  the  case  with  beginners. 

There  ai-e  two  new  features  :  the  disc  is  cut  instan- 
taneously and  the  control  is  perfect. 

The  Presidknt  said  there  was  danger  in  cutting  one's 
flap  and  button-holing  it,  and 'he  wondered  whether  Mr. 
Stack  found  it  difficult  owing  to  the  rapid  rate  of  revolution 
at  the  moment  of  starting  the  motor. 

Mr.  D.  Wilson  said  the  trephine  he  had  always  used 
was  one  in  which  the  whole  liandle  had  to  be  moved,  and 
he  asked  whetlier  there  was  a  trephine  designed  on  the 
model  of  a  watchmaker's  screw-driver,  so  that  with  the 
first  finger  to  steady  the  to])  the  shaft  could  be  rotated 
with  thumb  and  second  fingei'. 

Mr.  G.  F.  Alkxandek  said  there  was  one  circumstance 
in  which  it  was  impossible  to  use  the  hand  trephine.  He 
had  done  an  iridectomy  for  glaucoma,  following  which  the 
lens  was  pi-essed  against  the  cornea  and  kejit  there.  He 
then  did  a  jiosterior  sclerotomy,  proposing  to  trephine,  but 
he  found  the  vitreous  being  discharged  in  such  a  large 
<junntity   that    lie    had  to  do   otherwise  as  best   he    conld. 
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In    such  a   case   one   of  the  trephines    now  shown  would 
have  acted  splendidly,  as  requiring  little   pressure  on   the 

eye. 

Mr.  Stack  (in  reply)  said  the  need  was  for  something 
which  would  trephine  even  a  soft  eye  without  pressure  ; 
that  was  achieved  with  a  very  rapidly  rotating  instru- 
ment. He  had  found  no  difficulty  with  regard  to  touching 
the  base  of  the  flap.  It  was  generally  tilted  away  from 
the  flap,  so  that  the  lower  side  was  resting  against  the 
flap.  The  base  of  the  flap  had  never  got  in  his  way.  At 
the  clinical  meeting  Mr.  Hudson  showed  a  case  of  aniridia 
which  had  tension,  and  Mr.  Hudson  said  he  felt  chary 
about  touching  it  with  a  trephine,  for  fear  of  wounding  the 
lens.  But  if  one  took  the  gyroscope  trephine  and  tilted 
it  on  its  side,  as  demonstrated,  it  would  cut  or  groove  the 
sclerotic  easily,  and  one  had  such  good  control  that  one 
would  not  go  half  a  mm.  below  the  sclerotic. 


4.  Note    on    trephinivy,    and   some    instruments  for    the 
'purpose. 

By  George  Mackay. 

My  first  efforts  in  trej)hining  the  sclerotic  for  glaucoma^ 
made  when  Assistant  Surgeon  to  the  late  Dr.  Argyll 
Robertson,  were  performed  with  a  Grraefe's  knife.  A  flap 
of  conjunctiva  was  dissected  back,  so  as  to  expose  the 
sclera  behind  the  ciliary  region  and  between  the  inferior 
and  one  or  other  of  the  lateral  recti  nniscles.  A  quadri- 
lateral piece  of  the  sclerotic  from  2-3  mm.  in  length  and 
breadth  was  excised,  the  choroid  and  retina  were  punctured 
with  the  point  of  the  knife,  and  a  large  bead  of  vitreous 
allowed  to  escape  before  the  flap  was  replaced  and  sutured. 
A  little  more  vitreous  was  then  expressed  under  the  flap 
by  gentle  palpation  until  one  was  satisfied  that  there  v/as 
an  appreciable  reduction  of  the  intra-ocular  tension. 
Temporary  benefit  was  obtained,  but  the  tension  rose  again 
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in  a  few  days,  when  pi'obably  cicatrisation  of  the  aperture 
plugged  b}'  vitreous  and  choroid  must  have  occurred. 

When  in  1909  I  casually  met  Dr.  Freeland  Fergus,  and 
(prior  to  the  publication  of  his  paper)  received  from  him 


(I)  A  hand-driven  corneal  trephine  with  fi.xing  point,  and  (II) 
a  clockwork-driven  trei^hine.  1.  Ordinary  corneal  hand-driven 
trephine  showin<f  fine  fixing  point  projecting  from  cutting 
aperture.  2.  Adjustable  protector  beside  it.  3.  Clockwork 
trepliine  (held  in  metal  support  in  place  of  hand  for  purpose 
of  photograph).  Winding  key  aliove,  controller  (for  starting  or 
arresting  machine)  at  side  of  drum  (4).  and  small  adjustable 
protector  below  cutting  edge  of  trephine 

the  suggestion  to  try  the  effect  of  turning  down  a  llaj)  of 
conjunctiva  over  the  upper  border  of  the  cornea  and 
making  tlie  aperture  at  the  corneo-scleral  junction,  it  was 
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again  with  a  Graefe's  knife  that  my  first  opei'ations  were 
perfornied.  The  gratifying  results  obtained  made  me 
order  a  Bowman's  corneal  trephine  from  Weiss  &  Son,  and 
to  employ  it  thereafter.  The  difficulty  of  keeping  the 
cutting  edge  of  the  hand-driven  instrument  from  slipping 
to  one  or  other  side  of  the  desii'ed  axis  of  rotation  led  me 
to  insei-t  into  the  hollow  trephine  a  slender  solid  rod, 
made  with  a  sharp  point,  which  was  allowed  to  project 
beyond  the  knife  edge  for  about  1  mm.  until  the  circular 
incision  had  been  sufficiently  established  to  steady  the 
cutting  blade  in  the  sclerotic.  The  axial  rod  was  then 
withdrawn  to  the  level  of  the  cutting  edge,  and  eventually 
a  little  higher  as  the  trephine  proceeded  through  the 
thickness  of  the  sclerotic. 

As  these  adjustments  are  not  easily  made  without 
raising  the  trephine  two  or  three  times  from  the  surface, 
it  occurred  to  me  that  a  trephine,  mechanical!}^  driven  like 
a  dentist's  tooth-boring  burr,  would  serve  the  purpose 
better.  My  dental  hospital  colleague,  Mr.  J.  H.  Gibbs, 
L.D.S.,  kindly  took  the  problem  in  hand,  but  departing 
somewhat  from  my  idea  advised  me  in  the  first  instance  to 
try  a  clockwork  mechanism,  mounted  above  the  trephine, 
and  with  the  aid  of  Mr.  T.  Miller,  philosophical  instrument 
maker,  we  evolved  an  instrument  now  .shown  which 
closely  resembles  von  Hippel's,  but  costs  much  less 
(namely,  £2  10^.  instead  of  £7).  It  Avorks  very  fairly  well, 
but  is  rather  top-heavy.  It  is  not  easy  to  get  a  light 
clockwork  mechanism  placed  in  this  elevated  position  of 
sufficient  power  and  duration  to  carry  through  the  opera- 
tion without  some  interruption  for  rewinding,  especialh'  in 
a  patient  who  is  not  absolutely  ste'kdy. 

Reverting  to  my  original  idea,  I  then  got  Mr.  .Miller  to 
construct  for  me  the  next  apparatus  exhibited  (Fig.  40). 

A  dentist's  drill  is  commonly  driven  by  a  small  electric 
motor,  but  for  our  purpose  clockwork  as  the  motive-power 
seems  simpler,  more  portable  and  less  costly. 

The  apparatus  shown  consists  (1)  of  a  clock  taken  from 
an    Edison   phonograph,    enclosed   in    a    metal    case,    but 
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modified  in  some  internal  details  so  as  to  occupy  a  smaller 
space.      When  fully  wound  it  can  run  for  three  minutes. 


Fig.  40. 


(Ill)  A  clockwork-diivfiKcablo  trephine,  a.  Modified  i)lK)nojjfraph 
clock  in  case  with  winding  key  resting  on  top,  and  controller 
projecting  above.  Rate  of  rotation  indicator  on  front.  b. 
Adjustable  flexible  wire  cable  for  transmitting  power  to  pencil- 
shaped  or  angled  trephine  as  may  be  desired.  Cross-shaped 
protector  covering  cutting  terminal  of  each  trephine,  c.  Pair 
of  fcni'strated  keys  for  unscrewing  jiarts  of  the  trephine 
holders,  and  ramrod  for  cloaring  tlie  Imre  of  tlic  trephines. 
If  the  cal)le  be  detached  from  tlie  front  of  the  clock-case,  the 
Percival  light-sense  disc  shown  i-esting  against  the  side  of  the 
case  can  be  fitted  on  at  d  and  set  in  rotation. 
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{2)  A  detachable  cable  of  wires  (b)  enclosed  in  a  flexible 
metal  sheath  conducts  the  rotating  impulse  to  the  pencil- 
like trephine  holder.  The  weight  of  the  clock  rests  on  an 
elevated  table  ;  the  greater  part  of  the  weight  of  the  cord 
<;an  be  supported  over  the  operator's  shoulder  or  arm,  but 
is  better  to  be  held  by  an  assistant,  who  can  also  start  or 
arrest  the  clock  as  desired  without  affecting  the  part  of 
the  instrument  held  by  the  surgeon. 

Some  surgeons  are  now  employing  the  trephine  not 
merely  for  glaucoma  but  other  eye  conditions,  notably  in 
the  treatment  of  detachment  of  the  retina.  For  this 
latter  purpose  the  cutting  edge  may  have  to  be  applied  as 
far  back  upon  the  sclera  as  possible.  If  this  has  to  be  done 
from  the  nasal  side,  the  bridge  of  the  nose  may  interfere 
with  the  application  of  a  trephine  at  the  end  of  a  straight 
arm.  To  meet  this  possible  difficulty  I  have  had  an 
additional  holder  made,  to  demonstrate  that  the  power  can 
be  transmitted  round  an  angle  by  a  suitable  adjustment. 

Two  keys  are  supplied  for  convenience  in  unscrewing 
-and  screwing  up  the  component  parts  of  the  trephine- 
holder.  These  parts  can  easily  be  detached  from  the 
cable  and  separately  sterilised. 

I  have  discovered  an  additional  use  for  the  phonograph 
clock.  By  making  another  aperture  in  the  metal  case  it 
supplies  a  convenient  motor  to  set  in  rotation  a  Newton's 
coloui'-top,  or  the  discs  recently  devised  by  Mr.  Percival, 
of  Newcastle,  for  testing  the  light-sense,  and  possibly 
other  useful  purposes  may  be  served  by  it  when  not 
required  for  trephining  operations. 

On  the  anterior  face  of  the  metal  case  is  a  speed 
indicator.  By  this  the  rapidity  of  the  rotation  of  a  disc 
(d)  can  be  controlled  so  as  to  be  advanced  from  zero  to 
approximately  25  revolutions  per  second  if  desired. 

The  spindle  to  which  the  trephine  cable  is  attached 
rotates  at  about  one-sixth  of  the  rate  indicated  for  the 
discs.  Thus  the  cutting  edge  of  the  trephine  makes 
approximately  4  revolutions  per  second  when  the  point  of 
the  indicator  is  at  its  maximum. 
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The  cost  of  the  apparatus  as  made  for  me  bj  Mr.  Miller 
is  £7. 


5.   Congenital  aniridia  treated  hy  sclero-corneal  trephining. 
By  A.  C.  Hudson. 

Hilda  H — ,  set.  7  weeks. 

April  12th,  1921  :  Mother  gives  history  of  normal 
pregnancy  and  labour ;  no  miscarriages.  Eleven  other 
children,  all  normal.  Right  and  left  aniridia;  oedema  of 
cornea,  with  dull  fundus  reflex.  Intra-ocular  pressure 
much  raised  (tonometry  impossible). 

xA.pril  15th  :  E.  paracentesis.  Cornea  at  once  became 
transparent ;   no  trace  of  iris  visible. 

April  22nd  :  R.  corneo-scleral  trephining,  under  chloro- 
form and  ether.  R.  cornea  is  now  almost  transparent,  and 
although  filtration  of  aqueous  humour  is  not  obvious,  the 
intra-ocular  tension  is  satisfactory  and  the  fundus  reflex  of 
normal  brightness. 
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X.   MISCELLANEOUS. 

1.   Functate  deposits  on  the  retina. 

By  Sir  William  Lister,  K.C.M.G. 

(With  Plates  V— YIIL) 

Colonel  Elliot  has  described  "  dots  on  the  retina  "  in 
eyes  in  which  cataract  had  been  couched,  and  whicli  were 
undergoing  chronic  inflammatory  changes.  He  Avrites  in 
his  book.  The  Indian  Operation  of  Couching  for  Cataract  .- 
"  It  was  at  first  thought  that  manifestations  so  distinct 
under  slight  magnification  would  yield  very  definite 
appearances  under  the  microscope ;  but,  on  the  contrary, 
much  difficulty  has  been  experienced  in  deciding  the 
nature  of  the  changes  which  have  given  rise  to  this 
phenomenon." 

He  suggests  three  possible  explanations  for  the  appear- 
ances : 

(1)  Masses  of  mononuclear  leucocytes  in  the  substance 
of  the  retina,  surrounding  a  retinal  vessel. 

(2)  Free  collection  of  mononuclear  cells  on  the  surface 
of  the  retina,  or — 

(3)  Degenerative  changes  in  the  retina. 

In  wounded  eyes  which  Avere  examined  pathologically 
during  the  war  I  came  across  several  which  showed 
minute  white  spots  on  the  retina,  and  had  the  opjDortunity 
of  investigating  some  of  these  both  macroscopically  and 
microscopically.  In  one  case  especially  a  fairly  complete 
examination  was  made  : 

Lieutenant  M — ,  a  Portuguese  officer,  Avas  wounded  in 
both  eyes  by  the  bursting  of  a  bomb  ;  there  was  penetra- 
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tion  of  both  globes  by  pieces  of  metal.  In  the  right  a 
small  piece  of  metal  could  be  seen  in  the  anterior  chamber, 
lying  on  the  iris  up  and  out  quite  close  to  the  angle,  but 
there  was  no  wound  of  the  lens.  In  the  left  there  was  a 
wound  of  both  the  cornea  and  lens,  and  by  the  time  he 
was  seen  at  Boulogne,  soft  lenticular  matter  was  projecting, 
forwards  from  the  centre  of  the  pupil  to  the  back  of  the 
cornea.  In  each  eye  there  was  a  negative  response  to  the 
large  magnet. 

The  right  eye  was  operated  on  :  a  peripheral  incision 
was  made  with  a  narrow  glaucoma  knife,  and  the  small 
piece  of  metal  was  extracted  with  forceps.  The  eye  made 
a  good  recovery,  Avith  perfect  vision. 

In  the  left  eye  no  foreign  body  was  visible,  and  the  eye 
being  irritable,  the  soft  lens  matter  was  washed  out  by 
means  of  a  curette  evacuation,  largely  with  the  hope  that 
if  a  foi'eign  body  Avere  present  in  the  lens,  it  might  be 
washed  out  too.  The  eye,  however,  did  not  quiet  down, 
and  was  still  vexy  red  after  ten  days.  By  that  time  there 
was  faulty  projection,  suggesting  detachment  of  the  retina, 
and  it  was  deemed  safer  to  remove  the  eye,  for  fear  of 
sympathetic  ophthalmitis  being  set  up  in  the  right  eye, 
which  was  rapidly  quieting  down. 

After  removal  the  eye  was  fixed  in  formalin,  frozen  and 
divided.  On  examination  a  large  synechia  of  lens  matter 
was  seen  passing  from  the  body  of  the  lens  to  the  scar  in 
the  centre  of  the  cornea.  The  vitreous  was  infiltrated  and 
shrunken  to  about  one-third  of  its  normal  size,  leaving 
a  space  between  the  hyaloid  and  the  retina,  which  was 
occupied  by  a  clear  fluid  (see  PI.  V,  fig.  2). 

No  foreign  body  was  found,  and  neither  the  retina  nor 
choroid  were  detached  as  had  been  suspected. 

Dotted  over  the  retina  were  very  numerous  small  white 
masses,  which  varied  in  size  from  a  pin-point  to  a  quarter 
of  a  millimetre  in  diameter.  The}'  had  no  regular  dis- 
tribution, nor  had  their  site  any  special  relation  to  the 
j-etinal  vessels,  whether  artery  or  vein  (see  PI.  VI,  fig.  3). 

Photographs  were  taken  of   the  half   eye  showing  the 


PLATE    V. 

Illustrates  Sir  William  Lister's  paper  on  Punctate  Deposits  on 
the  Retina  (p.  275). 

Fig.  1. — A  case  of  penetrating  injury  followed  by  septic  irido-cyclitis. 
The  track  of  the  foreign  body  can  be  seen  throiigh  the  cornea  and  the 
lens.  There  is  very  little  shrinking  and  detachment  of  the  vitreous,  the 
greater  jiart  of  which  is  infiltrated  with  flocculent  masses  of  round  cells, 
while  on  the  right  side  there  is  a  more  homogeneous  suppurative  mass 
opposite  the  pars  ciliaris  i-etinse.  Dots  of  exudate  of  the  same  nature, 
though  smaller,  can  also  be  made  out  in  the  anterior  chamber,  which 
would  be  recognised  clinically  as  kei-atitis  punctata.  This  is  a  case  in 
which  one  would  expect  to  find  punctate  deposits  on  the  retina  if  the 
vitreous  had  become  detached. 

Fig.  2. — A  case  of  penetrating  wound  of  cornea  and  lens.  A  large 
synechia  of  lens-matter  passes  from  behind  the  lens  to  the  corneal  scar. 
The  vitreous  is  shrunken  to  less  than  half  its  normal  size,  and  is  slightly 
infiltrated  with  exudate  in  streaks  and  dots.  Scattered  over  the  retina 
are  a  large  nvxmber  of  small  white  spots,  together  with  some  faint 
streaky  lines  of  lymph. 
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Fig.  1. 
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PLATE    VI. 

Illustrates  Sir  William  Lister's  paper  ou  Puuetate   Deposits  ou 
the  Retina  (p.  275). 

Fig.  3. — A  portion  of  the  retina  from  specimen  shown  in  fig.  2  photo- 
graphed on  the  flat  under  water.  The  white  deposits  are  seen  on  the 
surface  ;  they  vary  considera])ly  in  size,  they  have  a  rugose  surface,  and 
their  distribution  has  no  relation  to  that  of  the  retinal  vessels  which  are 
seen  coursing  in  the  siibstance  of  this  membrane. 

Fig.  4. — Another  case  of  punctate  deposits  on  the  retina  photographed 
as  in  fig.  3,  in  which  there  was  a  much  larger  mass  lying  in  the  region 
of  the  ora  serrata  ;  around  it  are  seen  numerous  other  smaller  spots 
resembling  those  seen  in  fig.  3. 

(The  minute  glistening  dots  in  figs.  3  and  4  are  caused  by  the  depo- 
sition of  fine  grit  from  the  water  in  which  the  specimens  wei-e  examined.) 
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PLATE  VII. 

Illustrates  Sir  William  Lister  s  paper  ou  Puuctate  Deposits  on 
the  Ketiua  (p.  275). 

Fig.  5. — Section  through  one  of  the  punctate  deposits  from  the  speci- 
men shown  in  fig.  2.  The  deposit  is  seen  to  consist  of  mono-  and  poly- 
morphonuclear cells  held  together  with  a  small  amount  of  fibrin.  The 
mass  i-ests  on  retina,  which  is  apparently  unaffected. 

Fig.  6.^  Sect  ion  from  same  specimen  showing  a  deposit  on  the  top  of 
an  artery,  the  walls  of  whicli  do  not  show  any  infiltration  with  round- 
cells. 
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PLATE   VIII. 

Illustrates  Sir  William  Lister's  paper  on  Punctate  Deposits  on 
the  Eetina  (p.  275). 

Fig.  7. — Section  from  the  same  specimen  through  a  retinal  vein  show- 
ing definite  round-celled  infiltration  of  its  walls.  Within  the  lumen  of 
the  vein  a  faintly- stained  fibrinous  clot  could  be  made  out. 

Fig.  S. — Another  section  through  a  retinal  vein  in  the  same  retina, 
which  shows  not  only  infiltration  of  its  walls,  but  extension  of  the 
cellular  invasion  into  a  thrombus  in  the  himen  of  the  vein. 


KlMnil.    Sue.    TltANS.        Vol..    \JJ.       I'l.ATK     VIII. 


Fig.  7. 


<i     '    *>w,''>- 


^  ,1.   •      .-.'•**'■ 


•.''.»v 


Fiu.   8. 


Adlaiil  ir'  Son  &r  H,-st  .Xiiviiian,  Lt,/. 


PUNCTATE    DEPOSITS    ON    THE    RETINA.  277 

distribution  of  the  spots,  and  enlarged  stereoscopic 
pictures  were  also  made  which  demonstrated  them  to  be 
small  white  masses  resting*  on  the  surface  of  the  retina 
like  minute  anemones  or  mimosa  flowers. 

Sections  were  made  of  the  retina  and  choroid  passing 
through  the  spots.  Under  the  microscope  the  small 
white  masses  were  found  to  consist  of  groups  of  (mono- 
nuclear and  polymorphonuclear)  leucocytes  bound  together 
with  a  small  amount  of  fibrin  exactly  resembling  spots 
of  keratitis  punctata  (see  PI.  Til,  fig.  5),  and  though 
attached  to  the  retina  the  retinal  layers  immediately 
beneath  were  in  no  way  altered.  One  was  therefore 
driven  to  the  conclusion  that  they  had  settled  on  the  retina 
just  in  the  same  way  that  punctate  deposits  settle  on  the 
endothelium  of  the  cornea,  and  that  they  were  not  derived 
from  the  retina  any  more  than  spots  of  K.P.  are  derived 
from  the  cornea. 

Comparing  this  case  with  others,  we  found  considerable 
variations  of  the  size  of  the  spots  ;  thus  in  one  case,  also 
of  a  penetrating  injury,  a  large  mass  of  exudate  some 
2  to  3  mm.  in  diameter  was  found  close  to  the  ora  serrata 
with  the  more  usual  small  spots  grouped  round  (PI.  VI, 
fig.  4).  In  another — probably  of  the  same  nature  but  a 
more  advanced  case — lines  of  exudate  were  seen  on  the 
surface  of  the  retina. 

Retinal  fef??^. ^Though  we  found  the  retina  immediately 
beneath  the  spots  was  not  altered,  yet  in  neighbouring 
parts  some  of  the  retinal  veins  showed  very  definite 
round-celled  infiltration  of  their  Avails  (PI.  YIII,  fig.  7),  a 
condition  which  has  also  been  noted  by  Col.  Elliot,  and  not 
onlv  was  the  wall  infiltrated,  Init  thrombosis  was  takinsT 
place,  and  round-celled  infiltration  was  extending  into  the 
thrombus  from  the  walls  (PI,  VIII,  fig.  8).  In  no  instance 
did  we  find  any  infiltration  of  the  arterial  walls  (see 
PI.  VII,  fig.  Q).  " 

Source  and  significance. — We  have  now  to  consider  the 
source  of  these  spots  and  their  significance.  The  fact 
that    the    retina    on    which    they    are    resting   shows    no 
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altei-ation  in  structure  is  sufficient  evidence  that  tliey  are 
not  derived  from  the  retina — and  if  they  are  not  derived 
from  the  retina  they  must  come  from  the  vitreous  cavity 
and  be  formed  either  in  the  vitreous  itself  or  on  the 
surface  of  the  ciliary  body.  Examination  of  the  ciliary 
body  shows  no  masses  of  cells  adherent  to  its  surface,  and 
therefore  it  seems  certain  that  these  small  groups  must 
be  formed  in  the  vitreous.  In  the  eyes  in  which  deposits 
were  found,  both  Col.  Elliot's  and  my  own,  there  was 
septic  cyclitis  with  cellular  infiltration  of  the  vitreous. 
We  know  that  by  positive  chemiotaxis  leucocytes  will 
collect  round  infected  or  dead  cells,  or  groups  of  bacteria. 
Dead  or  infected  cells,  whether  derived  from  the  vitreous 
tissue  or  the  surface  of  the  ciliary  body,  or  masses  of 
organisms  floating  free  in  the  vitreous,  would  become 
centres  round  which  leucocytes  would  collect,  and  such 
masses  as  have  been  described  could  thus  be  formed.  Such 
a  view  is  corroborated  by  the  fact  that  flocculent  masses 
of  cells  were  found  in  the  vitreous  in  these  cases. 

Vitreous. — In  all  the  cases  in  which  punctate  deposits 
were  found  on  the  retina  the  vitreous  showed  chronic 
infiltration,  but  they  were  never  found  in  cases  of  acute 
panophthalmitis.  It  Avas  often  purulent  in  places,  but  for 
the  most  part  showed  an  uneven  streaky  or  dotted  infiltra- 
tion, sometimes  with  definite  flocculent  masses.  Moreover, 
Avhatever  the  actual  consistence  of  the  vitreous  it  was 
ahrays  shriinJien  and  detached  more  or  less  from  the  retina 
— that  is  to  say,  there  was  a  space  between  the  retina  and 
the  shrunken  vitreous  which  was  filled  with  apparently  clear 
fluid.  It  would  indeed  seem  probable  that  the  existence 
of  this  zone  of  fluid  is  a  necessary  factor  for  the  recognition 
or  even  the  determination  of  this  condition  of  punctate 
deposits  on  the  retina.  A\'hen  the  vitreous  is  in  contact 
with  the  retina  any  groups  of  cells  in  the  vitreous  which 
were  resting  on  the  retina  would  not  be  distinguished  from 
other  groups  in  the  vitreous.  But  when  the  vitreous  is 
shrunken,  the  hyaloid  (if  siicli  ii  membi-ane  really  exists) 
degenerated   and   Ijroken   uyi,  and  there  is  a  zone  of   fluid 
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between  the  vitreous  and  tlie  retina,  then  groups  of  cells 
formed  in  the  vitreous  could  float  off  in  this  limpid  fluid, 
be  sown  on  the  surface  of  the  retina,  and  become  visible 
as  punctate  deposits,  just  as  in  other  cases  similar  masses 
come  forward  and  appear  in  the  anterior  chamber  (see 
PI.  V,  fig.l). 

Col.  Elliot  suggests  that  these  spots  might  be  detected 
with  the  ophthalmoscope,  but  if  the  above  views  are 
correct  this  would  be  impossible,  for  there  would  always 
be  opaque  infiltrated  vitreous  which  would  prevent 
ophthalmoscopic  observation. 

That  Col.  Elliot  had  some  difficulty  in  determining 
■what  microscopic  change  accounted  for  the  macroscopic 
appearance  of  the  white  masses  may  be  easily  explained 
by  the  very  loose  adhesion  of  the  spots  to  the  surface  of 
the  retina.  In  sevei'al  cases  spots  were  at  fii'st  detected 
and  noted,  but  at  a  subsequent  examination  they  had 
disappeared — there  is  little  doubt  that  they  had  become 
washed  off  from  the  retina  by  the  current  of  formalin 
solution  when  lifting  out  and  replacing  the  specimens  from 
their  bottles. 

As  to  the  significance  of  these  deposits  on  the  retina, 
I  think  that  one  must  consider  them  to  be  one  of  the 
manifestations  of  intra-ocular  sepsis  of  a  somewhat  chronic 
nature  and  associated  with  contraction  of  the  vitreous. 

We  have  yet  to  consider  whether  there  is  any  con- 
nection between  these  spots  and  the  inflammation  of  the 
retinal  veins,  or  Avhether  we  must  look  upon  the  latter  as 
a  quite  separate  manifestation  of  the  septic  condition. 

Pei*i-vascular  inflammation  suggests  the  presence  of 
some  toxic  irritant  in  the  course  of  the  peri-vascular 
lymphatics.  Now  it  is  known  that  the  peri-vascular 
lymphatics  in  the  retina  are  much  more  marked  along  the 
veins  than  along  the  arteries,  so  that  it  would  be  expected 
that  if  a  toxic  agent  exists  in  the  retina  it  would  be 
drawn,  and  cause  inflammation,  along  the  coui'se  of  the 
veins  rather  than  along  the  arteries,  in  the  same  way  that 
when  there   is  free  pigment  in  the   retina,  as  in  retinitis 
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pigmentosa,  the  pigment  becomes  deposited  along  the- 
coui'se  of  the  veins  and  not  along  the  arteries,  as  I  believe 
Mr.  Nettleship  was  the  first  to  point  out. 

If  the  source  of  the  spots  given  above  is  correct  they 
are  probably  toxic.  Since  all  the  specimens  were  fixed  in 
formalin  before  the  condition  was  discovered,  no  oppor- 
tunity arose  of  making  cultures  from  them  ;  and  whether 
they  form  the  supply  of  toxin  which  causes  the  peri- 
vascular inflammation  and  the  septic  thrombosis  of  the- 
retinal  veins  or  whether  this  is  derived  from  elsew^here  is 
at  present  uncertain.  If  these  spots  were  responsible  for 
the  toxin  it  might  be  expected  that  there  would  be,  at  any 
rate  in  most  instances,  inflammation  of  the  retina  right  up 
to  where  the  spot  is  resting.  None  of  our  sections  show 
this,  though  one  of  Col.  Elliot's  did.  The  matter  wants- 
further  elucidation. 

One  interesting  point  in  the  first  case  recorded  was- 
that  the  projection  was  defective,  yet  there  was  no  detach- 
ment of  the  retina.  It  is  probable  that  the  faulty 
projection  was  due  to  the  septic  degenei-ation  of  the 
retina,  and  the  thrombosis  of  the  retinal  veins. 

Summing  up  our  present  knowledge,  it  would  seem 
probable  that  these  punctate  spots  on  the  retina — 

(1)  Are  one  of  the  manifestations  of  a  chronic 
septic  irido-cyclitis  which  may  go  on  to  chronic 
panophthalmitis  and  septic  thrombosis  of  the  retinal 
veins. 

(2)  They  ai-e  formed  in  the  vitreous  and  not 
derived  from  the  retina. 

(3)  They  can  onl}' become  distinguished  or  deposited 
on  the  retina  when  the  vitreous  is  shrunken  and 
separated  from  the  retina  by  a  zone  of  fluid. 

(4)  There  is  no  sign  of  their  being  products  of 
degeneration. 

Mr.  Tkeachei;  Cujj.ins  thouglit  the  Society  should  con- 
gratulate Sir  William  Lister  on  having  thrown  fresh  light 
on  this  peculiar   condition.     He   (the   speaker)   had   gone 
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through  with  Col.  Elliot  his  specimens  of  eyes  removed 
after  couching,  in  which  these  retinal  spots  were  present^ 
and  he  did  not  think  they  had  been  previously  described. 
They  were  a  puzzle  to  Col.  Elliot  and  himself.  Sections 
were  cut  through  the  retina  to  find  out  what  the  spots 
were  due  to,  but  often  nothing  definite  was  discovered. 
He  thought  Sir  William's  suggestion  that  they  might 
become  washed  oif  was  a  very  likely  one.  He  was  glad 
to  find  Sir  V/illiam  adopting  the  suggestion  that  each  of 
these  dots  represented  a  centre  of  chemiotaxis.  That  was 
the  view  advanced  by  Prof.  Straub  to  explain  similar 
dotted  appearances  in  the  vitreous  humour,  and  also  for 
the  spots  of  keratitis  punctata.  Straub  regarded  each 
spot  as  containing  a  dead  cell  which  became  a  centre  of 
chemiotaxis. 


2.   Some  observations  with  the  scotometer. 
By  P.  G.  DoYNE. 

The  chief  use  of  scotometry  in  clinical  ophthalmology 
is   in  the  diagnosis  of  early  cases  of  glaucoma. 

Oftentimes  scotomata  occurring  within  the  20°  circle — 
the  ai'cuate  scotoma  of  Bjerrum  or  the  enlargement  of  th& 
blind  spot  as  first  described  by  Seidel— are  the  earliest 
signs  of  the  disease. 

Recognising,  then,  the  value  of  these  signs,  it  was  my 
object  to  see  if  any  other  conditions  could  produce  similar 
scotometric  appearances  and  so  confuse  the  issue. 

In  this  connection  I  have  taken  a  large  number  of 
observations  with  the  scotometer  of  cases  of  myopia  and 
a  smaller  number  of  observations  of  cases  of  tobacco- 
amblyopia. 

Most  of  my  records  have  been  taken  in  the  Library  at 
Moorfields.  This  rooni  is  lighted  by  a  window  facing 
north,  the  glass  of  which  is  frosted,  so  that  the  illumina- 
tion from  day  to  day  was  reasonably  constant. 

I  have  for  the  most  part  used  the  scotometer  devised 
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by  Col.  Elliot;  though  latterly  I  have  been  employing 
Ml-.  Bishop  Harinan's  instrument.  All  the  records  shown 
have  been  taken  by  the  former  method. 

1  consider  the  Bjerrum  screen  used  at  a  working 
distance  of  1  m.  with  a  2  mm.  test-object  to  be  the  final 
arbiter  in  all  cases.  But  I  consider  the  Elliot  scotonieter 
is  a  verv  useful  clinical  instrument. 


B.  C — ,  January  31st,  1921.     .5  mm.  white  square. 

It  has  two  great  advantages  : 

(1)  The  test-object  alone  i.-<  presented  to  the  patient. 
There  is  no  holder,  which  can  never  be  entirely  fused 
with  the  background  and  which  may  distract  the  attention 
of  the  patient  in  his  arduous  task. 

(2)  The  test-object  is  moved  mechanically,  and  so  it 
is  possible  to  be  certain  that  no  area  in  the  field  is 
unexplored. 

There    are,    of    course,    objections    to    this    mechanical 
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TOOvin^  of  the  test-object,  and  it  is  liable  to  cause 
-abnonnalities  in  the  scotoma  which  is  recorded  by  it. 
For  instance,  I  have  never  been  able  to  confirm  by  the 
Bjerrum  screen  those  jagged  edges  to  the  scotoma  which 
are  so  readily  produced  by  the  Elliot. 

But    the    matter   of    real    importance    is    to    find    the 
scotoma,  if  present,  with  rapidity  and  accuracy.      Details 


B.  C— ,  January  31st,  1921. 


of  its  shape  are  of  less  importance  and  can  be  checked 
by  other  methods. 

The  first  series  of  observations  are  of  cases  of  glaucoma, 
and  demonstrate  the  various  scotometric  and  perimetric 
a))pearances  which   may    be  met  with. 

1.  (Fio-s.  41  and  42.)  "Marked  nasal  step  with  no 
■central     scotomata    or    enlargement    of     the    blind    spot 


A.  B— ,  Julv  aoth.  1920. 


A.  K— ,  July  aoth,  I'.IJO. 
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The  R.E.  had  been  hlind  for  nmiiy  years.  The  L.E. 
showed  cupping  of   the  disc    with   raised  tension. 

2.  (Figs.  43  and  44.)  "  Loss  of  upper  field  reaching 
almost  to   fixation   in  the  R.E." 

In  this  case  the  lower  edge  of  the  disc  was  deeply  and 
sharply  cupped,  wliereas  the  upper  edge  showed  a  more 
gradual  slope.      Tlie  nerve-fibres,  therefore,   flowing  over 

Fig.  45. 

go    6S    *«     95     100 


Mrs.  O  — ,  October  7tli,  1U20. 

the  lower  disc  margin  are  those  wliicli  are  most  damaged. 
This  is  what  would  be  expected  from  the  ophthalmoscopic 
picture. 

The  patient's  L.E.  had  been  trephined  some  years 
previously. 

3.  (Figs.  45  and  40.)  In  tlie  R.E.  the  field  is  reduced 
to  the  10°  circle.  Tliis  ])atient  had  a  sudden  acute  attack 
of  glaucoma  in  the  R.E.,  with  vomiting. 

An    iridectomy    was  performed,  and  while   still   an    in- 
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patient  the  L.E.  was  examined  and  a  typical  Bjerrum 
scotoma  was  found,  together  with  slight  contraction  of 
the  nasal  field  and  slight  cupping  of  the  disc.  This  ey& 
was  then  trephined. 

This  actual  record  was  taken  some  six  months  after  the 
trephining,  and  shows  a  very  slight  reduction  in  the  size- 
of  the    scotoma    as    compared   with    the   previous   record. 


The  patient  had  had  no  symptoms  previous  to  the  acute 
attack  in  the  E.E. 

4.  (Figs.  47  and  48.)  "  Enlargement  of  the  blind  spot 
of  the  L.E.  After  trephining  some  shrinkage  of  the 
blind  spot,  the  previous  enlargement  being  replaced  by  a 
relative  area.'^ 

This  patient  had  no  symptoms,  but  suddenly  discovered 
tliat  his  R.E.  was  blind.  On  examination  the  right  disc 
was  found  to  be  deeply   cupped  and   atrophic.      The  left 


^  i75  270  261   2«0"= 

D.  E— ,  January  29th,  1920. 


April  7th,  1920. 


M.  M— ,  March  lltli,  1!)L>0. 


'^  J73  in  265    2«  "' 

M.  M— ,  March  11th.  Iil2(). 
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disc    sliowed    sliglit    cupping-.      The    vision   of    the    L.E. 
was  ^. 

5.  (Figs.  49  and  50.)  "Contraction  of  nasal  field  with 
enlargement  of  blind  spot." 

6.  (Figs.  51  and  52.)  I  wish  particularly  to  draw 
your  attention  to  this  case.  Here,  for  a  considerable 
time,    the    scotometric    signs   were   the   only   evidences   of 


»0  273  270  7bi  2«  "* 

W.  H  -,  May  31st,  1920. 

glaucoma.  This  patient  first  came  to  Mr.  Treacher  Collins' 
out-patients  at'  Moorfields  on  May  ^Ist,  1920.  He  com- 
plained  of  occasional  attacks  of  mistiness  in  each   eye. 

V.R.  with — 1*5  D.  sph.  and  —  3'5  cyl.  axis  vertical 
was   3%. 

V.R.    with — 1'5     D.    spli.    and -I- 2    cyl.    axis    vertical 


was 


There  was   some  early   lens  change  in   each    eye,    and 
very  shallow  excavation  of  each  disc.      The  visual  fields 
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were  full  and  tlie  Sclnotz  tonometer  registered  a  tension 
of  25  mm.  of  Hg'.  in  each  eye. 

With  the  scotometer,  in  the  R.E.  a  small  scotoma  with 
a  larger  relative  area  was  fonnd  sitnated  on  the  5  circle 
and  on  the  240°  radius  ;  and  in  the  L.E.  a  well-mai'ked 
Bjerrum  scotoma  helow. 

July  22nd,  1920  (Figs.  58  and  54-)  :      L.E.,  in  addition 


W.  H— ,  May  31st,  1920. 

to  the  Bjerrum   scotoma  below,  a  small  scotoma  on  the  5 
circle  above  has  appeared. 

R.E.,  two  small  new  scotonnita  on   the  5°  circle  at  335° 
and  160"  radii  have  appeared. 

August  9th  :      L.E.  tre])hined. 

September  27th   (Fig.  55)  :      K.E.,  all  scotomata  larger 
and    new    scotoma     between    5°    and    10     circles    at    10 
radius. 

October  11th    (Figs.  50  and  57)  :      K.Pl,  all   scotomata 


•""O  JW    170  265    2M   "» 

W.  H— ,  July  22nd,  1920. 


«»  JW  z»  »5  '»  ^ 
W.  II—,  July  22nd,  1920. 


W.  H— ,  September  27tli,  1920. 


\V.  H  -,  OetobcT  11th,  11)20. 


2w  in  ■Hi  2«0  ^" 

W.  H— ,  October  11th,  1920. 


'"««  2«  2W  »1   J«0  » 

"W.  H— ,  Novfiiiber  22nd,  192U. 


W.  H — ,  November  22nd,  1920.     5  mm.  white  square. 

Fio.  fiO. 
LEFT. 

X.I..-      '15 


AV.  n — ,  Novoniber  22n(l.  1920.     .")  mm.  white  square. 
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bigger  with  satellite  relative  areas.  Slight  contraction 
of  nasal  peripheral  field  noticed. 

L.E.  contraction  of  scotoma  ))elow  and  complete 
disappearance  of  upper  scotoma. 

November  22nd  (Figs.  58  and  59)  :  K.E.,  all  scoto- 
raata  bigfa-er.  Blind  spot  enlargement  towards  scotoma 
160°  radius.      Marked  loss  of  nasal  field. 


on  o 


circle, 


■       «Oj73  2TOZt5   2«>"' 

W.  H-,  January  3id,  1U21. 

L.E.  (Fig.  60)  :   peripheral  Held  full. 

November  29th:      R.E.  trephined. 

January  3rd,  1921  (Fig.  6!)  R.F.,  all  scotomata 
smaller.  Disappearance  of  scotoma  on  5°  circle,  160° 
radius.      Blind  spot  normal. 

This  case  illustrated  well  the  occurrence  of  scotomatous 
islets  along  the  track  of  the  Bjernim  scotoma,  which 
islets  gradually  enlarge  as  the  disease  progresses.  It 
shoviTs  that  the  blind  spot  may  remain  at  the  same  .time 
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unaffected   and   affords   an   accui*ate   method  of   following 
the  progress  of  the  disease. 

Turning'  now  to  the  series  of  myopic  cases,  I  liave 
taken  a  large  number  of  observations  of  the  blind  spot 
and  central  zone  in  cases  of  myopia.  In  the  vast 
majority  no  almormal  scotometric  appearances  were  found. 

Fig.  62. 
LEFT  AND   RIGHT. 

„     60  as   90    9S    TO   ^, 


2'a  ZJl  aS5   260  255  ' 


A.  M— ,  April  yth,  1920. 


The  records  therefore  which  T  show  hei-e  rei)resenr  the 
exception  to  the  rule. 

In  all  these  cases  in  wliich  almurmal  a})pearances  were 
found  there  was  a  marked  degree  of  stretcliing  and 
atrophy  around  tlie  optic  disc. 

One  fact  very  definitely  impressed  itself  upon  my 
mind,  namely  that  it  is  not  ])ossil)le  to  estimate  from  the 
ophthalmoscopic  ])ictiirc  what  form  of  scotoma  will  be 
revealed  bv  the  scototneter. 
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The  patients  always  wore  their  correcting  g-lasses  while 
the  observations  were  being-  ni.ide. 

1.  (Fig.  62.)  Both  blind  spots  enlarged  with  extensions 
towards  fixation,  the  latter  most  niai-ked  in  the  R.E. 

This  appearance  is  what  would  be  expected  from  the 
ophthalmoscopic  picture,  as  there  Avere  large  temporal 
crescents,  together   with   a   ring   of  atro])hy,  around   both 

Fiu.  (;:3. 

LEFT   AND   RIGHT. 

60   as    5°    95     oo 


F.  a—,  Miirch  25tli,  192u. 

discs.  The  crescent  of  the  K.K.  was  1.}  P.D.  (papilla 
diameter)  in  size  and  that  of  the  L.E.  |. 

Correcting  lenses:  R.E.  —  9-0  D.  sph.  with  —  4  cyl. 
axis  30°;  L.E.  -  11-0  D.  sph.  with  -  6  cyl.  axis  140°. 

2.  (Fig.  63.)  R.E.  :  Scotoma  extending  along  15°  circle 
and  somewhat  resembling  a  Bjerrum  scotoma.  L.E.  : 
Irregular  enlai'gement  of  blind  spot.  Li  the  R.E.  there 
was  a  temporal  crescent,  1  P.D.  in  size,  especially  marked 
down,  in  and  out,  with    some   localised    spots  of   atrophy 
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in  continuation,  and  in  the  L.E.  some  atrophic  spots 
around  the  disc  margin. 

Refraction:   K.E.  -  18D.;  L.E.  -16  1). 

3.  (Fig.  64.)  E.E.  :  Extension  of  blind  spot  upwards 
and  downwards  with  rehitive  area  up  and  out ;  some 
resemblance  to  SeideFs  sign. 

Fui.  64. 
RIGHT. 

.>,     60   as    'O    95     wo 


-*"  iJi  270  261   240  ^' 

J.  W—,  3Iarch  2Utli,  li»2(i. 

With  the  ophthalmoscope  no  definite  crescents,  but 
atrophy  surrounding  disc,  especially  to  nasal  side. 

Refraction  :   R.E.  —  6-0  D.  sph.  with  -  3  cyl.  axis  130°. 

4.  (Fig.  65.)  In  the  R.E.  there  was  an  inferior  crescent, 
I  P.D.  in  size,  yet  the  blind-spot  enlargement  is  below. 

Refraction  :    R.E.  —  8-0  ]).  spli. 

5.  (Fig.  66.)  Blind  spot  enlarged  upwards  and  out- 
wards to  25'^  circle  and  to  65°  radius.  Visual  field  not 
contracted. 

Refraction  :    R.l'>.  —  i)  \).  .sph.  with  —  4  cyl.  axis  45°. 
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With  the  exception  of  the  first  case  all  the  cases  have 
one  feature  in  coininon,  namely  an  enlargement  in  the 
blind  spot  of  what  corresponds  to  the  nasal  side  of  the 
disc. 

Peter,  in  his  book  on  perimetry,  states  that  this  enlarge- 
ment, to  a  gi-eater  or  less  extent,  is  often   met  Avith  in  all 

Fig.  05. 
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(]}.  F— ,  August  :5nl,  11»2(). 

kinds  of  cases,  and  suggests  as  possible  causes  :  (1)  That 
there  are  fewer  rods  and  cones  in  this  area ;  (2)  that 
there  may  be  a  bunching  of  nerve-fibres  in  this  situation. 
All  the  cases  shown  here  were  examined  while  wearing 
their  correcting  glasses— concave  lenses  of  high  degree. 
It  seems  possible  that  the  acute  angle  at  which  the 
lio-ht,  coming  from  the  zone  in  question,  would  strike 
the  glass  might  cause  a  large  amount  of  the  light  to  be 
reflected  from  the  surface  of  the  glass.  Less  light  would 
then  reach  to  the  nasal  side  of  the  disc,  where  it  is  possible 


800 


MISCKLLANEOUS. 


that  normally  there  was  some  diminution  in  the  number  of 
the  rods  and  cones,  and  where  in  these  cases  there  was  evi- 
dence of  stretching  and  atrophy  of  the  coats  of  the  eye. 
The  retina  to  the  temporal  side  of  the  macula,  being  in 
better  condition,  would  not  be  affected  to  the  same  extent  by 
any  reduction  in  the  light  due  to  reflection  from  the  surface 
of  the  spectacles. 

Fig.  66. 
RIGHT. 

00   as    9C    95     100 


D.  B- 


March  4th,  1920. 


The  followinu'  cases  of  tobacco  ainbly()])ia  were  investi- 
gated in  a  similar  manner  to  that  employed  in  the  cases 
of  glaucoma  and  myopia,  namely  with  the  Elliot  scoto- 
meter,  using  a  2    mm.  test  object    at    a   working   distance 

of     1     111. 

1.  (Fig.  67.)  Scotoma  to  white  in  each  eye  extending 
from  the  blind  spot  to  within  the  5  circle  with  a  snmll 
surrounding  relative  area. 

First  seen  NovemlnM- 8tli,   H'HO.       \'M.  and    L.  less  tlian 


Fk;.  07. 

LEFT    AND    RIGHT. 
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W.  C— ,  December  12th,  1920. 

Fig.  6S. 
LEFT    AND    RIGHT. 

„     60    as    50    95     «,    „j 


W.  C— ,  January  13th,  1921. 
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6~o  '    visual    fields    normal;    central    scotoma   for    red  and 
green . 

Patient  has   noticed   liis  vision  failing  for  the  last  four 
months.      He  states  that  he  smokes  -|  oz,  of  shag  a  day. 

Advised     to     stop     tobacco     and     ordered     strychnine 
mixture. 

Fig.  G<>. 
LEFT    AND    RIGHT. 
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«0  273  no  »!    '«>  ' 

H.  B— ,  December  20th,  1920. 

January  13th,  1921.  (Fig.  68.)  V.R.  and  L.  3^-.  Reduc- 
tion in  size  of  scotomata,  Avhicli  barely  reach  to  5    circle. 

2.  (Fig.  69.)  Scotomata  on  5°  circle,  joined  by  narrow 
band  to  blind  spot. 

December  20th,  first  seen  ;  coni))lains  of  ditliculty  in 
reading  and  defective  vision  foi-  tlie  last  two  months; 
smokes  |  oz.  a  day.      V.R.  f|  ;    \'.L.  y'^. 

Central  scotoma  for  red  and  green  in  Ixitli  eyes;  slight 
temporal  pallor  of  left  disc. 

Advised  to  stop  tobacco  and  ordered  stryclmiiK'  mixture. 
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January  lOtli,  1921.  (i'ig-  '^^■)  'i'lie  scotoma  on  the 
5"^  circle  is  now  represented  in  the  L.E.  by  two  small  islets 
and  a  relative  area  towards  the  blind  spot.  In  the  R.E. 
no  central  scotomatous  islets,  but  relative  area  between 
blind  spot  and  5°  circle.      V.R.  §;   Y.L.  -^^• 

3.  (Fig.  71.)  In  each  eye  a  scotoma  extends  from  the 
blind  spot  to  inside  the  5°  circle. 

Fig.  70. 
LEFT    AND    RIGHT 

60   as    90    95     ICC    ^. 


^  nS  Z3D  »5    2«) 

H.  B— ,  January  10th,  1921. 

First  seen  January  17th,  1921.  Complains  of  a  mist 
in  front  of  the  eyes,  which  he  has  noticed  since  the 
summer.      He  states  that  he  smokes  f  oz.  of  twist  a  day. 

V.R.  and  L.  -^r ;  refraction  normal ;  central  scotoma 
for  red  and  green. 

Advised  to  stop  tobacco  and  ordered  strychnine  mixture. 

Small  scotomatous 


February  14th  :   V.R.   and  L. 


18' 


islets  inside  5    circle  and  relative  area  between  them  and 
the  blind  spots  (Fig.  72). 


Fig.  71. 
LEFT    AND    RIGHT 
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W.  N— ,  January  17th,  1921. 

Fig.  72. 
LEFT    AND    RIGHT. 

60  as    90    95    100   „. 
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4.  (Figs.  73  and  74.)  November  IStli,  1920.  Patient 
complains  of  dimness  of  vision,  which  has  gradually 
increased  during  the  last  nine  months.  He  smokes  ^  oz. 
of  shag  a  day. 

V.R.  nnd  L.  -^-g-.      The  chart  shows  an  extension  of  the 


RIGHT. 
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R.  J—,  November  18th,  1920. 


blind  spot  tov/ards  fixation  in  each  eye  and  also  a  large 
scotoma  up  and  out. 

On  examination  this  patient  was  found  to  be  suffering 
from  tabes,  which  diagnosis  was  confirmed  by  Dr.  Gordon 
Holmes. 

However  it  was  thought  there  was  a  tobacco  element 
in  the  case,  and  he  was  advised  to  stop  all  smoking. 

December  16th,  1920.  (Figs.  75  and  76.)  Definite 
decrease  of  blind  spot  enlargement,  while  the  other 
scotomata  are  unaltered. 

VOL.   XLI.  20 
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R.  J—,  November  ISth,  1920. 


"0  173  m  »»  '•»  "* 
];.  J—,  December  Kith,  1920. 
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It  would  appear,  therefore,  that  the  enlargement  of  the 
blind  spot  towards  fixation  was  due  to  tobacco  poisoning. 

From  a  general  survey  of  these  cases  it  would  appear 
that,  as  an  aid  to  the  eai'ly  diagnosis  of  glaucoma,  most 
reliance  should  be  placed  upon  the  discovery  of  scotomata 
situated  along  the  5,  10  and  15°  circles  surrounding  the 
fixation    point,  and    that   enlargement   of   the   blind   spot. 


«»  173  in  »j  J«o  "* ' 


K.  J—,  Deei-niber  lOth,  1920. 

though  often  obtained,  is  not  so  valuable  for  the  purpose 
of  diagnosis,  inasmuch  as  other  conditions  may  produce 
similar  enlargements. 

In  conclusion  I  would  wish  to  express  my  thanks  to 
Mr.  Treacher  Collins,  from  whose  out-patients  at  Moorfields 
these  cases  were  selected,  and  who  encouraged  me  to 
examine  them. 


The  President  (Mr.  J.  Hkrbert  Fisher)  said  the  Society 
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thanked  Mr.  Doyiie  for  liis  })raetical  demonstration  and 
liis  explanation  in  regard  to  the  blind  spot.  One  was 
faced  with  the  fact  that  the  poorer  classes,  from  which  the 
majority  of  these  cases  came,  were  smokers  of  shag 
tobacco ;  but  Jie  had  seen  similar  cases  among  wealthier 
people  froTn  constantly  smoking  Trichinopoly  cigars. 

Mr.  Tkeachek  Collins  said  he  tliought  Mr.  Doyne's 
observations  on  tobacco  amblyopia  were  ver}^  interesting. 
Some  of  these  cases  were  difficult  to  diagnose,  and  any- 
thing which  assisted  in  the  diagnosis  would  be  valuable. 
The  fact  that  the  blind  spot  extended  outwards  towards 
the  fixation  spot  in  these  cases  was  a  symptom  of  the 
disease  which  had  not  previously  been  described. 

Mr.  Roper  said  that,  in  his  experience,  the  condition 
always  arose  from  smoking  shag  tobacco.  There  was  but 
little  twist  tobacco  smoked  in  the  agricultural  district  from 
which  he  hailed.  He  recalled  one  case  of  tobacco  poisoning 
in  a  well-to-do  man,  who  smoked  twenty-two  Trichinopoly 
cigars  per  day.  He  was  a  retired  Indian  Army  officer. 
He  ofot  all  rio'ht  on  leaving  off  the  smoking. 


3.    Some  points  in  the  aiiatomi/  of  the  orhit. 

By  Prof.  F.  G.  Parsons. 

Prof.  Parsons  said  it  had  been  a  great  pleasure  to  him 
to  get  together  and  show  what  specimens  he  had  bearing 
on  ophthalmological  subjects.  They  would  notice  that 
there  were  some  partial  sections  and  partial  dissections  of 
the  orbit,  and  one  thing  with  which  he  was  very  much 
struck — though  probably  they  knew  all  about  it — was  the 
position  of  the  eyeball  in  the  orbit — the  height  at  which  it 
was  situated.  If  he  had  been  asked  to  draw  an  eyeball 
in  its  proper  position  in  an  orbit  he  would  have  put  it 
about  the  middle,  but  instead  of  that  it  was  quite  close 
up  to  the  upper  margin. 

Another  thing  shown  by  the   same   specimen  was   that 
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the  optic  nerve  sliowed  a  curve.  It  was  not  a  straight 
nerve,  but  quite  S-shaped  when  seen  from  the  other  side, 
SO  that  he  presumed  that  there  miglit  be  a  good  deal  of 
effusion  of  blood  into  the  posterior  part  of  the  orbit  or  a 
new  growth,  without  any  serious  effect  being  produced  on 
the  optic  nerve,  there  being  plenty  of  room  in  it  for 
stretching.  Another  section  showed  the  whole  course  of 
the  optic  nerve  from  above,  and  he  did  not  know  that 
there  was  anything  very  sti-iking  about  it  except  that  it 
gave  a  fair  idea  f>f  the  whole  course  of  the  nerve,  and  also 
the  relation  of  the  various  nerves  in  the  cavernous  sinus 
making  their  way  to  the  orbit.  It  also  showed  that  the 
sixth  nerve  did  not  lie  an\'where  near  the  dorsum  sella?. 
They  had  been  in  the  habit  ever  since  he  had  been  a 
student  of  describing  the  groove  on  the  side  of  th'e 
dorsum  sellte  as  made  by  the  sixth  nerve,  but  it  was  not. 
The  gi'oove  in  question  was  made  by  the  inferior  petrosal 
sinus. 

Another  specimen  showed  the  lacrymal  gland,  which 
was  described  in  many  text-books  as  consisting  of  two 
parts — an  upper  orbital  part  and  a  lower  palpebral  part. 
The  specimen  shown  indicated  what  he  thought  occurred 
in  almost  every  case.  The  gland  was  not  divided  into 
two  parts  but  deeply  grooved  by  the  levator  palpebrae 
superioris  tendon,  which  went  right  into  the  gland  and 
made  a  deep  groove  in  the  anterior  part,  so  that  the 
division  of  the  gland  into  two  parts  only  occurred  quite  in 
the  anterior  portion. 

Another  set  of  specimens  of  a  series  of  orbits  showed 
points  which  he  thought  were  really  new.  The  very 
curious  and  rapid  growth  in  the  orbit  in  the  early  months 
of  life  after  birth  was  extremely  interesting.  At  birth 
the  orbit  was  extremely  low ;  in  three  months  it  had 
increased  immensely  and  was  comparatively  deep  ;  in  a 
child  of  five  years  of  age  it  Avas  deeper  still,  nearly  as 
wide  downwards  as  from  side  to  side,  and  a  few  months 
later  the  characteristics  of  the  adult  orbit  were  noticeable. 
The  very  sudden   change  in  the    shape  of  the  orbit  after 
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birth  was  a  very  difficult  problem  to  account  for.  They 
knew,  of  course,  that  the  face  increased  in  size  very 
rapidly  after  birth  and  that  that  had  always  been 
attributed  to  the  teeth.  There  was,  however,  so  little 
change  in  the  teeth  part  of  the  jaws  that  it  was  almost 
inconceivable  that  the  teeth  could  have  any  eifect  on  the 
rapid  growth  of  the  orbit.  Another  possibility  was  that 
the  deepening  of  the  orbit  from  above  downwai-ds  was 
correlated  with  the  change  in  the  air-passages.  It  was 
rather  going  into  a  question  apart  from  their  particular 
science,  but  he  might  say  that  it  was  very  well  known 
that  those  who  lived  in  hot  climates  almost  always  had 
broad  noses,  whereas  those  who  lived  in  cold  climates  had 
narrow  noses,  and  that  while  the  nose  narrowed  it 
deepened  from  above  downwards,  the  presumption  being, 
of  course,  that  the  colder  climate  necessitated  more 
apparatus  for  warming  the  air  by  passing  over  the  turbinal 
bones.  In  that  process  one  got  a  narrowing  of  the  nose, 
whilst,  in  order  to  get  the  same  amount  of  air  passing 
through,  there  was  also  a  deepening  of  the  nose.  In  the 
Nordic  races  and  the  races  inhabiting  cold  climates,  as 
well  as  in  some  of  the  races  such  as  the  Esquimaux,  it 
was  customary  to  see  long  faces  and  long  and  veiy 
narrow  noses.  The  question  was  Avhether  the  deepening 
of  the  nose  could  account  for  the  deepening  of  the  orbit. 
Possibly  it  might,  but  the  specimens  did  not  bear  that 
possibility  out.  It  seemed  to  him  that  the  growth  of  the 
orbit  was  the  first  change  that  occurred.  The  orbit  grew 
very  rapidly  in  the  early  months  of  life  and  the  nose 
followed  suit  much  later.  The  child  at  birth  had  the 
broad  nose  of  the  lower  races  of  mankind,  but  by  the 
time  it  had  reached  five  years  of  age  it  had  a  deep,  narrow 
nose.  In  any  case  the  sudden  change  in  the  shape  of  the 
orbit  was  very  striking,  and  the  explanation,  whatever  it 
was,  would  be  an  interesting  one  to  work  out. 

The  President  did  not  think  anyone  would  be  prepared 
to    controvert    the    new    facts    which    I'rof.    Parsons  had 
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put  SO  fully  before  them.  It  was  certain  tliat  tlie  orbits 
did  change.  Tlieir  thanks  were  due  to  Prof.  Parsons 
for  preparing  the  specimens  and  attending  the  discussion 
to  deal  further  Avith  them,  especially  in  view  of  the  fact 
that  the  Anatomical  Society,  of  which  Prof.  Parsons 
was  President,  was  holding  a  meeting  simultaneously  with 
their  own. 


4.    Congenital  colohonia  of  disc,  u-ith  iiiyJi  degree  of 
hyperphoria. 

By  G.  Maxted. 

NoRAH  F — ,  a3t.  25  years.  Complains  of  constant 
headaches,  mainly  on  vertex  and  occiput,  to  a  less  degree 
over  her  eyes,  Avhich  ache  Avhen  using  them  for  close  work. 
Vision,  ^  in  each  eye. 

Correction  of  +  05  D.  astigmatism  in  R.E.  and  0*5  D. 
hypermetropia  in  L.E.  makes  no  difference  to  her 
symptoms. 

The  whole  of  the  rio-ht  disc  is  involved  in  a  cong-enital 
coloboma,  the  disc  being  about  three  times  the  size  of  the 
left  one  and  ver}'-  deeply  cupped,  the  edge  of  the  disc 
being  in  focus  Avith  +  3  D.  sph.,  and  the  bottom  of  the 
cup  being  focussed  with  about  —  5  D.  sph. 

There  is  a  high  degree  of  right  hyperphoria,  which  is 
corrected  by  a  prism  of  7*^  base  up  before  the  left  eye. 

For  the  last  twelve  months  she  has  worn  constantly  a 
])rism  of  2°  base  down  over  right  eye,  base  up  over  left 
eye,  but  has  got  little  relief  from  the  glasses. 

Mr.  Maxted  said  that  from  the  appearance  of  the  disc 
one  imagined  that  it  was  one  of  the  rarer  forms  of  con- 
genital coloboma  ;  the  whole  of  the  disc  was  affected  and 
the  retinal  vessels  could  be  seen  entering  and  emerging 
near  the  upper  border.  He  would  like  to  have  the 
opinion  of  members  as  to  what    was  the   proper  treatment 
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foi'  the  hyperphoria,  as  lier  lieadaches  were  almost 
intolerable.  The  patient  was  a  lady's  maid,  did  very  little 
needlework,  and  had  been  wearing  prisms  2  base  up  one 
eye  and  base  down  the  other,  but  that  did  not  seem  to 
have  relieved  her  at  all. 

The  case  was  one  in  which  two  congenital  abnoimialities 
were  associated,  namely,  the  culoboma  of  the  disc  and  the 
hyperphoria. 

Mr.  A.  S.  Percival  said  that  as  the  hyperphoria  was 
7  degrees  apical  angle  he  should  certainly  try  correction 
with  prisms,  allowing  the  patient  to  stay  in  his  waiting- 
room  for  about  an  hour  in  order  to  ascertain  whether  she 
could  read  comfortably  with  the  prisms  ;  if  so,  he  would 
not  hesitate  to  order  them.  The  case  in  question  did  not 
really  show  a  very  high  degree  of  prismatic  correction — 
3|-  degrees  in  each  eye,  one  up  and  one  down.  After  the 
patient  had  worn  the  prisms  and  ])rovided  she  could  wear 
them  comfortably  one  might  consider  interference,  but 
he  felt  almost  certain  that  either  lengthening  the  tendon 
or  performing  any  other  operation  would  be  useless  unless 
one  found  that  the  prisms  relieved  the  symptoms.  The 
advantage  of  the  operation  would  be  that  the  patient 
would  not  lie  bothered  with  prismatic  spectacles  and  the 
troublesome  reflection  imag-es  thev  often  entail. 


5.    Pitnitarij   tinaour   treated   hy  decompression. 

By   Percy  Sargent,  C.M.G.,  D.S.O. 

A.  J\I — ,  set.  21  years.      Patient  of  Dr.  (lordon  Holmes, 
Defect  of  vision  three  years.     First  noticed  that  he  could 
not  see  things  at  his  :-ight  side.     For  al)out  twelve  months- 
has  been  l)lind  in  right  eye. 

Sleepy-looking  effeminate  boy  ;  pale  ;  bright  flush  on 
cheeks.  Fine  dry  skin,  thick  layer  of  subcutaneous  fat. 
No  hair  on  face,  axilho  l)are.      Increased  sugar  tolerance. 
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Operation  November  otli,  1918  :  Trans-sphenoidal 
sellar  decompression. 

November  18th  :   Left  hospital  perfectly  well. 

The  President  said  that  unfortunately  Mr.  Sargent 
was  not  able  to  l)e  present  and  deal  with  his  specimens^ 
one  of  which  was  a  supra-pituitar\'  tumour,  not  of  a  very 
malignant  character  but  of  quite  a  slow  growth  and  which 
presented  all  the  symptoms  of  hypopituitarism.  It  was 
an  extremely  interesting  case,  because  an  X-ray  picture 
had  been  taken  on  which  a  clear  outline  of  a  normal 
sella  turcica  was  revealed,  and  it  was  really  by  the  pressure 
of  the  supra-pituitary  tumour  upon  the  pituitary  body 
that  the  functions  of  the  pituitary  body  were  interfered 
with.  It  was  an  important  point  in  diagnosis  to  make 
out  definitely  whether  the  tumour  was  within  the  sella 
turcica  or  above  it.  Then  Mr.  Sargent  had  also  shown 
a  successful  case  of  intra-nasal  operation,  in  another  case 
of  hypophysis  tumour,  illustrated  by  chai'ts  which  showed 
that  a  very  satisfactory  and  rapid  recovery  of  vision 
followed  his  operation. 


6.    Epithelial  cysta  of  the  sclera. 

By  Charles  Goulden  anh  Maurice  H.  "Whiting. 

(With  Plate  I,  fig.  2,  p.  139,  and  Plate  IX,  figs.  1  and  2.) 

Tumours  of  the  sclera  ai"e  among  the  rarest  conditions 
met  with  in  ophthalmology,  and  very  few  cases  have 
l)een  published  ;  fibroma,  fibrosarcoma  and  osteoma  have 
occurred  in  a  few  instances  only. 

Epithelial  cysts,  either  congenital  in  origin,  the  result 
of  some  developmental  error,  or  those  due  to  an  injury 
are  the  most  common,  and  may  be  considered  together. 
This  type  does  not  include  congenital  cysts  of  the  sclera 
which  occur  in  conjunction  with  defects  of  the  other 
membranes  of  the  eve,  and  which  ai-e  not  true  cvsts. 
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We  have  been  able  to  find  eleven  cases  of  epithelial 
cyst  of  the  sclera  in  the  literatai'e,  two  of  which  are  stated 
to  be  congenital.  The  following  is  a  riUumr  in  order  of 
their  date  of  publication  : 

Lawrence. — "  Small  watery  cyst  in  the  sclerotica  of  a 
child  ;  successfully  treated  by  cutting  away  the  prominent 
portion  of  the  cyst."  A  child  ten  years  old  had  a  semi- 
transparent  firm  oval  swelling,  as  large  as  a  small  pea, 
on  the  sclerotica  close  to  the  margin  of  the  cornea,  where 
its  existence  had  been  noticed  for  some  years.  There 
was  no  change  in  the  conjunctiva.  It  had  been  punctured; 
watery  fluid  escaped  and  the  accumulation  was  soon 
renewed.  Two  or  three  gentlemen  who  had  seen  the 
case  advised  that  no  further  proceeding  should  be  resorted 
tp.  As  the  swelling  already  constituted  a  slight  blemish, 
and  was  increasing  in  size,  my  recommendation  of  an 
operation  was  readily  adopted.  I  punctured  the  cyst  and 
then  cut  away  its  prominent  portion  with  curved  scissors. 
It  was  thin  but  tough,  the  sides  being  firm  enough  to 
retain  the  figure  of  the  swelling  after  it  had  been  opened. 
The  interior  was  smooth,  and  a  small  round  aperture  was 
seen  in  the  middle  of  the  basis,  apparently  passing 
through  the  sclerotica.  The  surface  exposed  by  the 
operation  slowly  healed  without  any  unpleasant  symptom 
and  the  blemish  was  completely  removed.  At  the  distance 
of  two  years  from  the  operation  the  eye  continued 
perfectly  Avell. 

Laicrenre. — "Larger  cyst  of  the  sclerotica;  excision  of 
its  prominent  portion."  A  gentleman,  set.  about  30  years,  of 
robust  fi-ame  and  full  habit,  had  lost  one  eye  by  violent 
inflammation,  which  had  caused  extensive  opacity  of  the 
cornea,  with  adhesion  of  the  iris.  A  cyst  formed  in  the 
sclerotica,  and  slowly  acquired  the  size  of  an  almond,  not 
only  inci'easing  the  deformity,  but  also  causing  irritation 
in  the  motions  of  the  globe  and  lids.  I  removed  the 
exterior  portion  of  this  bag,  as  in  the  last  case,  but  I 
did  not  see  the  patient  again. 

]Valdhauer. — Only  a  very  short  report  is  available,  as 
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the  original  description  is  in  a  journal  that  is  not  in  any 
library  that  is  available. 

The  case  was  that  of  a  boy,  a?t.  13  years.  There  was 
a  large  cyst  extending  from  the  reflection  of  the  con- 
junctiva at  either  canthus  to  the  edge  of  the  cornea.  It 
was  opened  with  scissors ;  a  clear  fluid  escaped ;  the 
anterior  Avail  was  fibrous,  its  posterior  wall  smooth.  On 
applying  pressure  the  cyst  closed  to  an  opening  the  size 
of  a  pin's  head.  Six  months  later  the  cyst  had  not 
recurred,  and  there  was  still  a  depression  at  its  site. 
The  author  suggested  that  it  was  in  origin  a  hydrops  of 
the  canal  of  Schlemm. 

Colhurn. — The  case  of  a  boy,  a^t.  15  years,  who  six  months 
before  the  doctor  saw  him  noticed  a  small  cyst  at  the 
inner  canthus  which  rapidly  grew  larger.  When  seen  b)^ 
the  doctor  the  cyst  had  spread  until  it  occupied  part  of 
the  cornea,  and  it  could  plainly  be  seen  that  the  cyst  had 
invaded  the  corneal  walls,  and  that  both  the  front  and 
back  Avails  of  the  cyst  Avere  formed  by  corneal  tissue,  the 
cornea  still  remaining  transparent.  The  tension  of  the 
cyst  Avas  about  that  of  the  eye.  The  conjunctiA'a  Avas 
opened  OA'er  the  cyst,  and  it  Avas  found  the  outer  Avail 
Avas  composed  of  sclerotic  and  corneal  tissue.  A  small 
puncture  made  through  the  Avail  alloAved  quite  a  little 
thin,  transparent  fluid  to  escape,  and  a  larger  incision 
showed  the  inner  wall  of  the  cyst  to  be  also  composed  of 
scleral  and  corneal  tissue.  Xothing  Avas  found  in  the 
cyst  Avitli  the  exception  of  this  clear  fluid.  It  healed 
rapidly,  and  the  tAvo  Avails  united  Avith  obliteration  of 
the  sac. 

Ragman. — A  little  girl,  aet.  13  years,  had  a  tumour 
of  the  left  eye  since  birth,  Avhich  had  groAvn  gradually 
larger.  She  had  occasionally  complained  of  the  sensation 
of  a  foreign  body  in  the  eye. 

On  the  sclera  down  and  in  from  the  cornea,  on 
Avhich  it  trespassed,  Avas  a  trilobed  swelling  8  mm.  long 
and  from  2—5  mm.  broad.  It  Avas  closely  applied  to 
the  cornea  throiigfhout    its  whole  extent.      It  differed  but 
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little  in  colour  from  the  bulbar  sclera  in  the  neiarhbour- 
hood.  It  was  semitransparent  and  was  absolutely  fixed 
to  the  sclera.    The  eye  was  in  every  other  respect  normal. 

The  anterior  wall  of  the  cyst  was  removed  with  the 
conjunctiva  lying  over  it.  Some  clear  fluid  escaped,  and 
the  inner  wall  of  the  cyst  was  quite  smooth.  Throuo-h 
this  could  be  seen  the  ciliary'  body  adjacent,  so  much 
thinned  was  the  sclera. 

Histological  examination  showed  the  tissue  removed  to 
consist  of  scleral  tissue  covered  by  conjunctiva  and 
conjunctival  epithelium.  There  was  no  epithelial  or 
endothelial  lining,  for  which  a  particular  search  was 
made. 

Lagrange. — A  lady,  ast.  25  years,  the  subject  of  high 
myopia,  in  August,  1898,  submitted  to  the  operation 
of  tenotomy  of  the  right  external  rectus.  The  muscle 
was  separated  in  the  usual  way  and  two  points  of  con- 
junctival suture  completed  the  operation.  Three  months 
later  the  patient  returned  with  a  small  transparent  swell- 
ing, irregular  in  shape,  independent  of  the  conjunctiva 
and  firmly  adherent  by  its  base  to  the  sclera.  The 
diagnosis  of  cyst  was  evident.  The  patient  refused  to 
allow  it  to  be  removed  or  even  an  incision  to  be  made  at 
that  visit.  She  returned  a  month  later :  the  cyst  was 
much  larger.  A  cut  with  the  scissors  sufficed  to  rid  the 
patient  of  it,  and  since  then  she  has  been  quite  well. 

Wernicke. — This  occurred  in  a  little  girl,  set.  5^  years. 
At  the  upper  edge  of  the  cornea  was  a  cyst  in  size  and 
shape  like  a  bean,  with  its  concave  side  towards  the 
cornea  reaching  to  the  limbus.  The  cyst  was  immovable, 
tense  and  not  painful  on  pressure,  its  contents  colourless 
and  clear  like  water.  The  parents  stated  that  it  had 
been  present  since  birth,  and  that  it  had  grown  slowly 
without  pain  or  signs  of  inflammation.  It  closed  up  after 
removal  of  the  anterior  wall,  which  was  quite  separate 
from  the  conjunctiva  and  formed  of  sclera.  Thex-e  was 
no  microscopical  examiiuition.  Wernicke  considered  it 
to  be  cono^enital  in  orio-in. 
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Villard. — A  little  boy,  fet.  5  years.  A  small  swelling 
was  noticed  in  the  right  eye  immediately  after  birth. 
This  swelling  remained  unchanged  for  four  years.  At 
ihis  age  the  child  had  an  attack  of  measles,  and  a  little 
after  the  parents  noticed  that  the  tumour  seemed  to 
increase  in  size.  It  caused  neither  pain  nor  other  symptom. 
The  child  had  w>  congenital  anomaly,  had  good  health, 
and  liad  never  been  the  victim  of  any  accident  to  his 
eye  whatever. 

The  lower  lid  was  apparently  separated  from  the  eye, 
since  it  was  prevented  by  the  tumour  from  being  applied 
exactly  to  the  globe,  and  as  a  result  there  was  some 
epiphora. 

At  the  inner  part,  and  slightly  below,  intimately 
attached  to  the  globe,  was  a  tumour,  slightly  prominent, 
the  size  of  a  small  bean.  This  tumour  lay  on  the  sclera, 
just  beside  the  cornea,  on  which  it  encroached  about  1  to 
2  mm.  It  Avas  relatively  transparent  and  contained  a 
clear  fluid.  It  was  covered  by  conjunctiva,  and  was  very 
slightly  vascular.  It  was  not  tender,  and  was  intimately 
adherent  to  the  sclera.  This  eye  and  also  the  left  eye 
was  quite  healthy. 

The  conjunctiva  was  dissected  from  the  tumour,  which 
was  found  to  be  formed  by  a  true  splitting  of  the  scleral 
tissue.  The  cyst  was  punctured  and  a  clear  fluid  escaped 
without  any  trace  of  hydatids  or  hair.  The  deep  surface 
of  the  cyst  was  bright  and  pearly  exactly  like  that  of 
the  sclera.  There  was  no  trace  of  communication  with 
the  interior  of  the  eye,  whose  tension  was  unaft'ected.  The 
deep  surface  was  gently  curetted  and  wiped  over  Avith 
Flemming's  solution,  and  the  conjunctiva  sutured  over  it. 
The  child  made  a  good  recovery  and  was  well  eleven 
years  later,  the  site  of  the  tumour  ajipearing  grey  as  a 
result  of  the  thinning  of  the  sclei-a  in  this  situation.  The 
anterior  wall  of  the  cyst  Avas  fixed  in  Flemming's  solution. 
The  wall  of  the  cyst  was  formed  of  scleral  tissue  lined  by 
stratified  epithelium  exactly  like  that  covering  the 
conjunctiva. 
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Villard  considere(I  tliis  cyst  to  have  developed  by  an 
iiiclnsioii  of  conjunctival  epithelium  in  the  scleral  tissue 
at  the  time  that  the  sclera  has  not  yet  taken  on  the  state 
of  an  independent  structure,  Avhen  it  consists  merely  of  a 
condensation  of  periocular  mesoblast.  At  this  time  it  is 
easy  for  some  proliferating  epithelial  cells  of  the  con- 
junctival tissue  to  be  formed  among  the  cells  of  the  tissue 
which  is  to  form  the  sclera  later  on. 

This  paper  is  illustrated  with  microphotographs  not 
only  of  the  cyst  but  also  of  developing  eyes  of  the  sheep, 
to  show  how  inclusion  of  conjunctival  epithelium  may 
take  place. 

RnhfrL — In  this  case  the  patient  was  a  peasant  from 
Little  Russia,  a  man,  aet.  22  years.  He  had  noticed  a 
swelling  on  the  eye  since  eight  years  of  age,  which  had 
gradually  increased  in  size  without  pain  or  inflammation. 
Apart  from  this  he  had  always  been  quite  healthy. 
During  the  past  year  he  had  had  troublesome  epiphora, 
which  had  caused  distortion  of  vision.  He  stated  he 
knew  of  no  injury  to  the  eye. 

There  was  slight  ectropion  of  the  left  lower  lid  in  its 
inner  half,  and  over  the  whole  of  the  lower  scleral  area 
with  the  exception  of  a  small  part  at  the  outer  canthus 
the  conjunctiva  appeared  like  a  bladder.  On  separating 
the  lids  a  cystic  new  growth  appeared,  approximately 
bean-shaped,  with  its  concavity  towards  the  limbus  and 
involving  the  whole  of  the  lower  half  of  the  conjunctiva. 
It  had  a  broad  base  and  was  immovably  fixed  to  the 
sclera. 

It  was  bi-oadest  in  its  nasal  half,  where  it  reached  the 
inner  canthus,  extended  downwards  into  the  fornix,  and 
became  gradually  narrower  towards  its  temporal  part, 
being  bounded  above  by  the  limbus.  It  measured  8  mm. 
in  breadth  at  its  nasal  extreinity,  and  although  its  surface 
here  was  irregular,  nevertheless  it  was  everywhere  bright. 
The  cyst  was  of  the  same  colour  as  the  sclera,  semi- 
transparent,  fixed  to  the  sclera,  and  the  conjunctiva  over 
it  quite  movable.      There  was  little  injection  of  the   con- 
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junctivK,  which  was  everywhere  smooth  and  bright.  The 
cyst  was  tense  and  not  painful  to  pressure.  The  cornea 
was  normal  in  size  and  appearance,  iris,  anterior  chamber 
and  vitreous  normal.  There  was  myopic  choroidal  atrophy, 
and  the  vision  with  —  8'00  D.  sph.  and  — 3"00  D.  cyl. 
ax.  55°  less  than  -^f.      Tension  normal. 

The  movements  of  the  eye  Avere  not  much  affected,  and 
there  was  no  diplopia.      Eight  eye  normal  with  full  vision. 

The  anterior  wall  of  the  cyst  was  removed  after  reflect- 
ing the  conjunctiva.  The  walls  were  white  inside,  and 
there  was  no  communication  with  the  interior  of  the  eye. 
The  contents  were  clear  and  colourless.  At  the  site  of 
the  cyst  there  remained  a  depression  distinguishable  from 
the  rest  of  the  sclera  by  its  light  colour,  and  over  this  the 
conjunctiva  was  drawn,  but  this  portion  sloughed.  Eighteen 
months  later  the  eye  was  quite  well,  and  the  depression 
of  the  sclera  still  remained. 

A  most  complete  histological  examination  was  made. 
The  inner  layer  of  the  cyst  consisted  of  stratified  epi- 
thelium, the  outer  layer  being  cylindrical.  In  places  thei-e 
was  some  pigment,  which  appeared  as  granules  in  the 
cells,  the  basal  cells  containing  most.  The  staining  reaction 
for  iron  was  positive.  The  epithelium  was  everywhere 
smooth,  except  in  its  nasal  part,  where  it  was  a  little 
irregular.  The  tissue  under  the  epithelium  was  of  the 
same  structure  as  the  sclera,  containing  elastic-tissue  fibres. 
Some  pigment  containing  iron  was  also  found  among  the 
fibres.  In  the  e])iscleral  tissue  was  fuund  an  accumula- 
tion of  young  connective-tissue  cells,  with  increase  of  endo- 
thelial and  polymorphonuclear  cells,  all  of  which  were 
more  numerous  in  the  nasal  part.  Here  the  sclera  showed 
a  much  looser  formation;  the  nuclei  of  the  fixed  cells 
stained  less  deeply.  Here  was  found  vegetable  foreign 
matter.  It  consisted  of  til)res  aiul  littk'  hairs,  probably 
from  a  particle  of  straw,  and  also  pieces  of  needle-wcod 
(pine-wood),  and  around  these  intlammatui-y  reaction  was 
mure  marked.  'JMiese  foreign  bodies  did  not  a]i])ear  to  lie 
quite  free  in  the  tissue,  but  to   be  separated  frt)m   it   l)y  a 
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narrow  cleft,  as  if  they  were  lyins"  in  cavities  ;  in  the  same 
neighbourhood  were  found  islands  of  e])ithe]iuni,  situated 
between  the  sclera  and  episclera.  'J'his  epithelium  was 
not  derived  from  the  lining-  of  the  cyst,  but  from  the 
conjunctival  epithelium. 

Ferroil. — This  case  occurred  in  a  girl,  an.  12  years. 
The  sight  of  the  right  eye  had  been  lost  four  years 
previously  from  a  penetrating  wound.  Tiie  eye  became 
shrunken  and  painful,  and  was  for  this  reason  removed. 

Up  and  out  from  the  limbus  was  .1  violet-coloured  patch, 
which  microsco])ically  proved  to  be  a  cyst  larger  than  the 
anterior  chaml)er  and  situated  entirely  in  scleral  tissue. 
The  anterior  wall  was  formed  of  scleral  tissue,  and  its 
posterior  of  cicatricial  tissue  secondary  to  the  perforating 
wound.  The  cyst  was  divided  into  two  parts  by  .strands 
of  fibrous  tissue,  and  there  was  also  a  smaller  cyst  in  the 
sclera.  All  the  cavities  were  lined  by  sti*atified  epithelium 
in  several  layers,  the  deeper  layers  cuboidal  and  the  more 
superficial  flattened.  Some  of  the  sections  showed  the 
origin  of  the  epithelium  from  the  conjunctival  epithelium 
near  the  limbus 

De  La'personne. — A  woman,  ast.  19  years,  had  received  a 
perforating  wound  of  the  right  e3'e  when  thi'ee  years  old 
with  a  knife.  She  had  noticed  for  several  years  a  \vhitish 
swelling  in  the  lower  part  of  the  eye.  When  seen  by 
de  Lapersonne  the  eye  was  blind  and  painful,  and  was 
therefore  removed.  This  swelling  occupied  the  lower  part 
of  the  eye  to  its  inner  part  and  encroached  upon  the 
coi'nea,  but  the  greater  part  was  in  the  sclera.  It  was 
white,  covered  with  conjunctiva,  and  was  finnly  fixed  to 
the  sclera.  It  measured  5  mm.  by  9  mm.  Microscopical 
examination  showed  the  cyst  to  be  covered  with  con- 
junctiva, and  its  walls  to  consist  entirely  of  scleral  tissue. 
It  was  lined  by  stratified  epithelium,  resembling  the 
conjunctival  epithelium. 

Our  own  case  was  originally  under  the  care  of  Dr. 
Leighton  Davies,  of  Cardiff,  and  we  have  to  express  our 
thanks  to  him  for  his  courtesy  in  allowing  us  to  ]iublish  it. 
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A  young  lady,  tet.  16  years,  had  had  a  left  convergent 
strabismus  for  many  years.  In  1918  Dr.  Leighton  Davies 
performed  an  operation,  dividing  the  left  internal  rectus 
muscle  and  advancing  the  left  external  rectus  muscle,  using 
silk  sutures,  and  passing  them  through  the  episcleral 
tissue  and  superficial  layers  of  the  sclera,  above  and  below 
the  cornea. 

At  the  end  of  two  months  a  swelling  appeared  above 
the  cornea,  and  a  little  later  one  similar  below  the  cornea; 
these  swellings  had  gradually  increased  in  size. 

The  sight  in  the  left  eye  had  always  been  defective. 

When  seen  on  August  1 1th,  1920,  the  eyes  were  quite 
parallel,  and  movements  full  in  all  directions.  The  lids 
of  the  left  eye  were  more  prominent  than  those  of  the 
right  eye,  but  there  was  no  proptosis.  To  a  superficial 
glance  there  seemed  ver}-  little  amiss,  as  the  space  between 
the  edges  of  the  lids  and  the  edge  of  the  cornea  was  only 
a  trifle  less  than  in  the  right  eye.  Upon  asking  the  patient 
to  look  upwards  and  at  the  same  time  drawing  down  the 
lower  lid,  a  pearly-white  swelling  sprang  into  view  (see 
PI.  I,  fig.  2,  p.  138).  It  was  situated  at  the  corneo-scleral 
margin,  shaped  like  a  kidney  bean  and  lying  with  its 
greater  diameter  horizontal,  17  mm.  long  and  5  mm.  broad 
at  its  middle  point.  Its  concavity  coincided  Avith  the 
•corneal  margin,  and  where  it  impinged  upon  the  cornea 
there  was  a  linear  opacity,  such  as  one  sees  in  an  arcus 
senilis. 

Above  the  cornea  was  a  similar  swelling,  broader,  but 
not  so  long.  It  impinged  upon  the  cornea,  in  which  there 
was  a  similar  opacity  near  the  limbus.  The  swelling 
measured  12  mm.  in  length  and  7  mm.  in  breadth.  Over 
the  swellings  were  a  few  branches  of  the  anterior  ciliary 
vessels,  and  the  eye  as  a  whole  was  free  from  congestion. 
The  eye  appeared  in  all  other  respects  quite  healthy  ;  the 
cornea  bright,  the  anterior  chamber  of  normal  depth,  the 
iris  bright  and  pupil  active,  the  lens  and  vitreous  clear 
and  the  fundus  healthy.  The  tension  was  normal  and 
the  vision  g'-g. 
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Upon  further  examination  the  swellings  were  found 
to  be  firm  and  apparently  cystic,  quite  immovable  upon 
the  sclera  ;  the  conjunctiv.a  moved  over  them,  and  they 
were  not  tender  to  touch.  These  two  observations  made 
it  impossible  that  they  were  purely  cysts  of  the  con- 
junctiva, which  appear  to  be  fairly  common  after  injury 
and  operations  for  squint.  It  was  also  unlikely  that  they 
were  connected  with  the  interior  of  the  eye  as  the  anterior 
chamber  was  of  normal  depth,  and  slight  pressure  on  the 
swellings  did  not  cause  any  alteration  in  their  size  or  any 
alteration  in  the  depth  of  the  anterior  chamber.  The 
condition  was  therefore  diagnosed  as  an  implantation  cyst 
of  the  sclera  from  the  epithelium  of  the  conjunctiva. 

Operation. — A  horizontal  incision  was  made  over  the 
middle  of  the  lower  swelling  with  a  Desmarres  secondary 
cataract  knife  through  the  conjunctiva  only,  which  could 
then  easily  be  dissected  from  the  exposed  wall  of  the 
swelling.  The  cyst  could  not  be  dissected  out  of  its  bed, 
and  Avas  found  to  be  a  swelling  of  the  scleral  tissue  itself, 
immovably  fixed.  An  incision  was  made  into  the  cyst, 
which  immediately  collapsed  owing  to  the  escape  of  some 
colourless  limpid  fluid,  in  which  there  was  no  solid  matter. 
The  superficial  wall  of  the  cyst  (as  it  proved  to  be)  was 
carefully  removed  with  scissors,  including  some  of  the 
superficial  corneal  substance  into  which  the  cyst  had 
burrowed.  The  inner  surface  of  the  cyst  was  quite  smooth 
everywhere,  and  over  the  floor  formed  by  the  sclera 
proper  the  conjunctiva  was  drawn  and  sutured.  When  the 
eye  was  examined  a  few  days  later  the  conjunctiva  had 
retracted  from  its  position  on  the  floor  of  the  cyst,  and 
later  became  adherent  by  its  edge  to  the  cut  edge  of  the 
cyst  floor.  The  wound  healed  without  any  complication, 
and  ten  days  later  the  upper  cyst  was  dealt  with  in  the 
same  way.  It  proved  to  be  exactly  similar  to  the  cyst 
below  the  cornea. 

In  neither  was  there  any  communication  with  the  interior 
of  the  eye.  The  portions  removed  were  immediately  placed 
into  Zenker's  fluid  for  microscopical  examination. 
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There  are  certain  points  of  clinical  resemblance  in  the 
nmjority  of  the  cases,  of  which  the  case  published  here 
may  be  taken  as  a  description.  These  cysts  occur  in 
young  individuals,  thirty  years  being  the  maximum  limit 
ill  age  ;  they  gradually  increase  in  size  from  the  time  at 
which  they  are  first  noted,  and  are  painless  in  their 
growth.  Frequently  they  are  shaped  like  a  kidney-bean, 
the  concavity  of  which  abuts  upon  the  cornea,  which 
opposes  a  considerable  barrier  to  their  extension,  although 
the  cyst  may  invade  the  cornea  and  cause  the  corneal 
substance  to  form  part  of  its  containing  wall.  They  are 
all  immovably  fixed,  and  so  tense  that  moderate  pressure 
does  not  alter  their  shape.  The  conjunctiva  is  freely 
movable  over  their  surface  and  shows  no  signs  of  inflam- 
mation. 

The  cases  may  be  divided  into  three  groups  : 

(1)  The  congenital  cysts,  those  that  have  been  noticed 
at  birth,  and  of  which  there  are  three  examples,  those  of 
Villard,  Rogman  and  Wernicke. 

(2)  Those  in  which  no  cause  has  been  ascribed,  and  in 
which  from  the  history  no  injury  can  definitely  be  pre- 
sumed. These  are  Lawrence's  first  case  and  those  of 
Colburn  and  Waldhauer. 

(3)  Those  in  which  an  injury  has  been  definitely 
stated  or  may  reasonably  be  assumed  :  in  this  group  fall 
Lawre?ice's  second  case,  and  those  of  Lagrange,  Hubert, 
de  Lapersonne,  Perrod,  and  the  case  reported  below. 

Of  the  first  and  third  group  we  have  detailed  patho- 
logical reports,  and  all,  with  the  possible  exception  of 
Rograan's  case,  give  almost  exactly  similar  descriptions.  As 
is  stated  later,  there  is  some  doubt  as  to  the  description  of 
this  case,  as  the  published  illustration  of  a  microscopical 
section  of  the  wall  of  the  cyst  is  similar  to  the  sections 
seen  in  our  own  case. 

Pa  I H  ()].()(  ;k' A  I,    Pei'okt. 
Macvdncopiral    era  ininntloii. — The     first     cyst     removed 
was  rather    lacerated    and    did     nor     make    a   satisfactorv 


Ophth.  Soc.  Trans.     Vol.  XLI.     Plate  IX. 


^A-^V- 


L'iir^j^^'i^SS 


rit^. 


Fig.  1. 


^^"^J^rii^-^ 


Adlarci&'  Son  b'  IVcst  Ncii'iiian,  Ltd. 


PLATE    IX. 

Illustrates  Mr.  Cliarles  aouLIen's  aud  Mr.  Maurice  H.  Whiting's 
paper  ou  Epithelial  Cysts  of  the  Sclera  (p.  316). 

Fig.  1. — Under  high  power  magnification  shows  epithelial  debris  in 
the  cyst,  the  stratified  sqiiamous  epithelium  and  the  scleral  wall. 

Fig.  2. — Shows  the  above  under  low  power  magnification  with  a  large 
vessel  in  the  scleral  wall. 
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sj>eciinon.  The  second  was  more  complete,  and  formed  a 
curled-up  slieet  measuring  7  mm.  by  3  mm.  and  about 
0'5  mm.  thick,  though  this  was  rather  variable. 

The  specimen  Avas  fixed  in  Zenker's  solution  for  twenty- 
four  hours  and  then  after  dehydration  was  embedded  in 
paraffin.  To  the  naked  eye  the  cyst  appeared  regularly 
oval  in  shape  with  a  slit  up  the  long  axis ;  there  were  no 
projections  to  indicate  a  solid  or  tubular  epithelial  con- 
nection either  with  the  surface  or  the  interior  of  the  eye. 
It  was  brownish  in  culour  owing  to  the  action  of  the  fixing 
fluid. 

Microsco'pical  examination  (see  PI.  IX). — The  sections 
formed  an  incomplete  oval  ring,  the  inner  surface  of 
which  was  lined  with  stratified  epithelium,  which  varied  m 
thickness  and  character.  In  most  places  it  was  composed 
■of  four  or  five  layers  of  cells,  the  outer  one  being  cubical 
when  cut  normal  to  the  surface  and  polygonal  in  tangential 
sections.  The  cells  then  became  successively  more 
flattened,  the  inner  ones  being  squamous.  All  the  cells, 
1  Deluding  the  most  flattened  ones,  had  definite  nuclei 
which  stained  well  with  haemotoxylin  and  had  a  granular 
structure.  The  protoplasm  of  the  cells  did  not  exhibit 
any  granulation.  In  other  places  the  epithelium  was 
■only  two  or  three  cells  thick  and  did  not  exhibit  flattening 
of  the  inner  layer.  There  was  no  sign  of  hairs  or  other 
i^kin  structures.  Outside  the  epithelium  the  wall  of  the 
cyst  was  composed  of  two  layers,  both  fibrous,  but  the  inner 
one  compact  and  the  outer  rather  loose.  These  fibres  Avere 
mostly  cut  longitudinally  and  were  very  undulating  or 
corrugated.  They  showed  up  well  with  van  Gieson  stain, 
i.  f.  bright  red  from  the  fuchsin.  The  fibres  were  arranged 
rou""hly .  in  lamellte  and  between  the  lamelliB  were  cells 
which  resembled  corneal  or  scleral  corpuscles.  There  were 
numerous  vessels  in  this  part  of  the  cyst-wall  and  they  were 
mostly  filled  Avith  blood.  They  were  large  relatively  to  the 
size  of  the  cyst  and  appeared  to  be  composed,  only  of  an 
endothelial  lining.  There  was  no  free  blood  in  the  cyst- 
wall,  but  a  few   red   cells  were  seen  t)n  the  outer  surface. 
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No  muscle-fibres  were  seen  in  any  part  of  the  sections. 
Thei'e  was  no  inflammatory  infiltration  in  any  part.  The 
interior  of  the  cyst  contained  a  certain  amount  of  debris, 
in  some  cases  applied  closely  to  the  epithelial  wall. 
Generally  this  was  structureless,  but  in  places  isolated 
nuclei  which  stained  pooi'ly  were  seen.  No  foreign  bodies 
were  seen  in  the  cyst  either  with  the  naked  eye  or  micro- 
scopically. 

Pathological  Summary. 

The  cyst  is  lined  with  stratified  squamous  epithelium^ 
and  the  remainder  of  the  wall  is  formed  of  fibrous  tissue 
resembling  sclera  and  probably  derived  from  that  structure. 
In  view  of  the  absence  of  a  foreign  body  from  the  interior 
of  the  cyst  and  of  any  signs  of  inflammation,  the  cyst  must 
be  considered  a  traumatic  implantation  cyst  and  not 
dependent  on  inflammatory  reaction. 

It  is  interesting  to  compare  and  contrast  the  histology 
in  this  case  with  that  in  previous  cases.  Rogman  states 
that  no  sign  of  epithelial  or  endothelial  lining  to  the  cyst 
was  found  in  his  case.  The  illustration,  however,  closely 
resembles  the  sections  from  our  case,  and  one  cannot  help 
Avondering  whether  he  did  in  reality  remove  conjunctiva 
with  the  cyst-wall.  If  he  did  not,  what  he  describes  as 
conjunctival  epithelium  is  really  the  epithelial  lining  of 
the  cyst.  This  suggestion  is  supported  by  the  fact  that 
there  is  no  lymphoid  tissue  beneath  the  epithelium,  Avhich 
one  would  expect  if  it  were  in  fact  conjunctiva.  He  also 
expi'essly  states  that  when  he  had  removed  the  anterior 
wall  of  the  cyst  he  found  that  the  interior  was  everywhere 
smooth — a  fact  pointing  very  strongly  to  an  epithelial 
lining.  There  is  a  close  resemblance  between  the  illustra- 
tions of  his  own  case  and  that  of  Villard  and  our  own 
sections. 

Hubert's  case  exactly  resembles  ours  in  histological 
detail  with  the  exception  that  in  his  there  was  evidence  of 
numerous  injuries  with  iinphiiitation  of  epitheliuTn,  and 
there  was  also  vcu-etublc  th'liris  in   the  cnvitv.      The  case 
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described  by  de  Lapcrsomie  was  of  a  more  complicated 
nature,  since  there  had  been  a  penetrating  wound  of  the 
globe.  There  was  a  communication  l^etween  the  cyst  and 
the  anterior  chamber  with  extrusion  of  uveal  tissue  into 
part  of  the  cyst,  and  the  potential  anterior  chamber  was 
partly  lined  with  stratified  epitheHum.  Secondary  glau- 
coma had  ensued. 

In  a  case  following  a  perforating  injury  of  the  globe 
reported  by  Perrod  the  cyst  was  binocular,  and  its  wall 
formed  partly  of  scleral  and  partly  of  cicatricial  tissue. 
One  interesting  and  important  point  in  his  sections  is  that 
he  could  ti-ace  the  conjunctival  epithelium  at  the  limbus 
passing  down  to  the  cy^st,  and  of  this  he  gives  a  micro- 
photogra})h. 

In  view  of  the  suggestion  of  Lagrange  that  some  of 
these  cysts  are  congenital  it  may  be  mentioned  that  con- 
genital epidermoid  cysts  are  described  in  general  patho- 
logy. They^  ai'e  usually  small  and  frequently^  multiple, 
have  a  well-formed  epidermal  lining,  sometimes  with 
papillas  but  no  dermal  structures. 

The  tumour  known  as  "  cholesteatoma  "  which  occurs  in 
the  brain  in  connection  with  the  meninges  is  of  this  nature, 
and  its  structure  shows  a  close  resemblance  to  the  cysts 
under  discussion,  since  it  consists  of  lamellated  Avavy  or 
scaly  material  enclosed  in  a  wall  of  sti'atified  squamous 
cells.      Traumatic  cholesteatomata  have  been  described. 

The  micro-photographs  were  kindly  taken  for  us  by 
Sir  William  Lister,  to  whom  we  offer  our  grateful  thanks. 
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Sir  William  Lister  said :  I  tliouoflit  it  niio-ht  be  of 
interest  to  members  of  the  .Society  if  I  showed  as  an 
appendix  to  Mr.  Goulden  and  Mr.  Whiting's  interesting 
paper  a  few  sections  illustrating  epithelial  ingrowths  or 
implantation  in  other  parts  of  the  eye.  (1)  The  first 
specimen  is  one  of  implantation  cysts  of  the  cornea, 
following  tattooing.  The  lining  of  the  cysts  probably  in 
all  cases  has  connecting  links  with  the  surface  epithelium, 
though  this  is  shown  only  in  a  few  of  the  sections. 
(2)  Shows  the  ingrowth  of  the  epithelium  in  a  cataract  ex- 
traction Avound.  (3)  An  implantation  cyst  in  the  anterior 
chamber  following  a  penetrating  injury.  This  photograph 
was  taken  from  a  section  kindly  lent  me  by  Mr.  Juler. 
(4)  Epithelial  cyst  of  the  iris  from  a  French  liaison  officer. 
There  was  no  history  of  injury  in  this  case,  but  a  possible 
explanation  is  that  some  needle  or  pin  entered  the  eye 
when  he  was  a  baby.  I  referred  to  this  case  at  the  meet- 
ing of  the  Ophthalmic  Section  of  the  Royal  Society  of 
Medicine  some  months  ago,  and  suggested  that  cases  of 
epithelial  cyst  occurring  with  no  history  of  injury  might  be 
due  to  a  baby  either  rolling  on  to,  or  being  ])ut  down  quickly 
on  to,  a  pillow  in  which  there  was  a  needle  or  pin  ;  a  pene- 
tration might  easily  take  place  without  anyone  knowing  of 
tills  injury.  This  cyst  has  a  peculiar  ni])p]c-like  projection 
from  the  anterior  surface,  which  is  seen  in  the  section  to 
consist  of  layers  of  fibrous  tissue  similar  to  those  one  sees 
on  the  back  of  the  cornea  after  chronic  infiammation, 
having    been    laid    down    by    (Midotlu'liinn.       (5)    E]iitholial 
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cells  irrowinff  on  the  aiitevior  surface  of  tlie  iris.  The 
jocular  arrangement  of  round  cells  looking-  one  over  the 
shoulder  of  the  other  is  in  striking  contrast  to  the  usual 
stratified  arrangement  of  cells  met  with  in  certain  cases 
where  the  growth  has  extended  into  the  A.C.  from  the 
C.B.  Since  these  intra-ocular  implantations  occur  as  a 
result  of  penetrating  injury,  whether  intentional  or  acci- 
dental, either  from  extension  from  the  sui-face  or  by 
sowing  of  the  cells  carried  in  by  the  instiniment,  it  is 
extraordinary  that  they  are  not  more  connnon.  Why  do 
they  not  occur  in  every  case  ?  One  would  have  thought 
that  with  every  penetrating  injury  cells  would  be  brought 
in  by  the  knife,  and  especially  whenever  silk  is  drawn 
through  the  conjunctiva,  cells  would  become  embedded 
into  the  deeper  conjunctival  or  episcleral  tissues,  and  yet 
such  cysts  are  comparatively  rare.  One  Avonders  what  is 
the  reason  that  such  cells  introduced  proliferate  in  one 
case,  while  in  another  they  die  or  remain  quiescent.  I 
think   this   would  be  an   interesting  point  to   discuss. 

Mr.  Cykil  Walker  said  that  in  1891  he  saw  a  man, 
iGt.  35  years,  who  had  had  tenotomy  of  both  internal 
recti  Avhich  was  followed  by  divergence.  Afterwards 
tenotomy  of  both  external  recti  was  done,  and  then  in 
1886  some  sort  of  advancement  operation  was  performed 
on  the  rio-ht  internal  rectus.  A  few  months  afterwards 
a  swelling  fornied  externally,  behind  whei-e  the  insertion 
of  the  internal  rectus  had  been  ;  it  attained  to  the  size  of 
a  split-pea.  W^ien  he  saw  the  man  in  1891  there  was  a 
translucent,  slightly  bluish  swelling,  looking  like  a  cyst, 
and  when  the  pupil  was  widely  dilated  it  was  possible, 
with  very  oblicjue  examination  with  the  ophthalmoscope, 
to  see  a  corresponding  intra-ocular  swelling.  Obviously 
some  traumatism  at  the  time  of  the  attempted  advance- 
ment of  the  internal  rectus  had  resulted  in  this  swelling, 
which  gi-adually  increased  to  7|  nnn.  in  diameter,  and 
then,  apparently,  remained  stationary;  from  1891  to  1914 
it  had  not  altered  at  all.  The  internal  appearance 
resembled   that    of    sarcoma,    especially    as    there    was    a 
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chain  of  vessels  over  it.     The  eye  was  very  divergent,  but 
with  sph.  +  1,  cyl.  —  I'o,  saw  -^^. 

Mr.  J.  H.  Parsons  said  he  thought  it  was  doubtful 
whether  the  term  "  implantation  cyst "  applied  to  this 
group.  Years  ago  attempts  were  made  to  implant 
epithelium  on  the  irides  of  rabbits,  but  in  the  vast 
majority  the  attempt  failed.  One  found  all  sorts  of 
gradations  :  in  some  very  small  cholesteatomatous  masses 
of  cells  on  the  iris,  in  others  tiny  cysts,  and  only  rarely 
considerable  extensions  of  epithelium,  showing  that  the 
conditions  had  to  be  extremely  favourable  in  order  that 
epithelium  might  grow  under  these  abnormal  circum- 
stances. Where  secondary  glaucoma  had  followed  opera- 
tion and  the  eyes  had  been  excised,  in  a  fair  proportion 
one  found  the  anterior  chamber,  or  a  considei-able  part  of 
it,  lined  with  epithelium,  and  in  most  there  was  continuity 
of  epithelium  from  the  surface  down  the  whole  tract  of 
the  wound,  ^"ery  often  these  eyes  had  existed  in  the 
body  as  blind  eyes  for  a  considerable  time,  and  it  wa.s 
impossible  to  pi-ove  complete  communication  between  the 
surface  and  the  interior  of  the  eye.  He  concluded,  from 
the  observation  of  those  cases,  that  they  were  not  ti-ue 
implantation  cysts  ;  the  epithelium  grew  down  the  track 
in  the  characteristic  way  in  which  epithelium  did  grow 
over  a  surface,  and  continued  to  grow  inside  the  anterior 
chamber.  It  might  eventually  be  broken  by  separation 
and  destruction  of  certain  parts  of  epithelium,  so  that 
the  epithelium  in  the  interior  of  the  eye  seemed  sepai'ated 
from  that  on  the  surface.  Mr.  Collins  wrote  on  the 
subject  many  years  ago,  and  called  them  implantation 
cysts,  l)ut  the  application  of  the  term  to  a  whole  group  of 
cases  was  misleading'.  He  thou"-ht  it  would  be  better  to 
apply  the  term  to  cases  of  true  implantation  of  epitlielium 
witlidut  continuity,  in  which  case  im])lantation  cysts  would 
probably  be  very  rare. 

Mr.  A.  L.  ^VHITF:IIEAI)  said  he  had  seen  two  cases  which 
supported  Sii-  William  Jiister's  theory  as  to  how  some  of 
them    arose.       Ho    tiioiight     the    ])uncturing    of    the    eye 
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accidentally  by  a  needle  being  left  on  the  child's  pillow 
was  quite  likely.  One  of  the  patients  was  ?et.  about  4  years 
and  showed  a  scar  at  the  corneo-scleral  junction.  There 
was  a  small  translucent  cyst  in  the  anterior  chamber  at 
the  outer  part  of  the  iris  and  in  immediate  continuity 
with  the  scar.  There  was  no  known  history  of  injury  at 
any  time.  That  c3'st  remained  small  ;  he  saw  it  several 
years,  and  it  caused  no  discomfort,  and  did  not  increase 
in  size,  therefore  he  left  it  alone.  'J'he  other  case, 
a  child,  aet.  9  years,  he  saw  only  recently  :  it  had  been 
seen  by  a  colleague  some  years  ago.  Here  there  was 
a  similar  small  scar.  There  had  been  a  perforating 
wound  causing  iritis,  which  had  subsided  under  treatment, 
leaving  adhesions.  His  colleague  saw  the  child  when 
it  was  between  two  and  three  years  old.  He  saw  the 
case  last  week,  and  secondary  glaucoma  had  come  on. 
He  did  iridectomy,  and  the  child  was  now  all  right.  The 
puncture  was  such  as  would  be  produced  by  the  entry  of 
a  sewing  needle,  but  no  history  of  any  injury  could  be 
obtained. 

Mr.  E.  Treacher  Collins  asked  what  Mr.  Goulden 
meant  by  "  congenital  implantation  cyst  "  ;  it  was  a  term 
he  could  not  understand.  He  believed  the  term  ''  im- 
plantation cyst  "  was  first  used  by  Sir  John  Bland-Sutton. 
His  attention  had  been  called  to  Sir  John's  little  book  on 
dermoids,  in  which  the  author  described  cysts  of  that 
nature  in  the  flanks  of  oxen,  which  had  been  caused  by 
prods  with  an  iron  goad.  It  was  Masse  who  wrote  the 
classic  article  on  implantation  cysts  of  the  eye  to  which 
Mr.  Parsons  referred.  He  transplanted  eyelashes,  pieces 
of  skin  and  conjunctiva  into  the  eye,  and  found  that  cysts 
grew  from  them;  these  were  true  implantation  cysts.  He 
(Mr.  Collins)  had  recorded*  several  cases  which  he  described 
as  implantation  cysts  of  the  cornea.  One,  of  which  there 
was  a  specimen  in  Moorfields  Museum,  showed  a  very 
similar    condition  to  Mr.   Goulden's  case;  it  was  situated 

•  Researches  into  the  Anatomy  and  Pathology  of  the  Eye,  1896,  pp.  72- 
82. 


334  MISCELLANEOUS. 

partly  in  the  cornea,  partly  in  the  sclerotic.  In  another 
case,  in  which  the  wound  was  inflicted  with  a  screwdriver, 
there  was  a  sub-conjunctival  implantation  cyst.  Serial 
sections  of  the  specimens  had  not  been  cut  in  his  cases, 
and  unless  that  were  done  one  could  not  say  for  certain 
that  the  cysts  were  not  pi'oduced  by  downgrowths  of 
epithelium  through  a  wound.  The  most  interesting- 
class  of  cases  clinically  of  this  sort  were  those  which 
occurred  after  cataract  extraction.  The  epithelium  spread 
down  in  the  wound,  as  Sir  William  Lister  showed  in 
his  beautiful  section,  and  if  the  whole  length  of  the 
wound  remained  open  it  extended  into  the  anterior 
chamber,  and  would  spread  entirely  round  it.  Mr. 
Richardson  Cross  sent  him  a  specimen  of  an  eye  in  which 
he  had  performed  a  cataract  extraction.  The  patient 
had  good  vision  for  a  time,  and  then  developed  glaucoma, 
so  that  the  eye  had  to  be  excised.  He  (Mr.  Collins)  cut 
sections,  and  found  epithelium  lining  the  whole  anterior 
chamber.  Subsequently  in  a  case  of  glaucoma  after  a 
cataract  extraction,  merely  from  the  clinical  appearance 
of  the  case,  he  was  able  to  diagnose  that  the  same  event 
had  occurred — a  diagnosis  subsequently  confirmed  by 
pathological  examination. 

Mr.  T.  Hakeison  Buti.ek  said  that  a  month  ago  his 
assistant  told  him  there  was  a  baby  in  the  Out-Patient 
Department  with  a  dislocated  lens,  and  the  condition 
looked  like  it.  There  was  a  lenticular  cyst  in  the  situation 
shown  by  Sir  William  Lister.  Examination,  however, 
showed  vessels  on  it,  so  that  it  could  not  be  lens.  When 
exhibited  at  the  Midland  Ophthalmological  Society  all 
present  thought  it  was  a  cyst.  A  little  later  it  was  said 
that  the  baby  had  been  in  pain  for  a  couple  of  daj's,  and 
the  cyst  had  flattened  out  and  had  obviously  burst ;  there 
was  blood  on  the  iris  and  striate  keratitis.  He  gave  an 
anaesthetic  and  seized  the  cyst  with  forceps,  and  it  came 
away  easily,  leaving  an  ordinary  iris  coloboma  afterwards. 
He  sent  the  specimen  to  Mr.  Treacher  Collins,  who  had 
cut  it,  and  no  doubt  an  accinint  of  if  would  a])]H"ar  in  the 
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Traufiactions.^  Tlie  child  was  only  a  month  old  when  he 
saw  it,  and  the  mother  had  noticed  a  swelling  when  it 
was  fourteen  days  old.  'i'here  was  no  history  of  injury, 
and  it  seemed  unlikely  that  injury  there  could  have  acted 
in  so  short  a  time.  At  all  events,  no  scar  was  visible  in 
the  cornea. 

^Ir.  C.  (tOULdkn  said  there  were  recorded  two  cases 
which  corresponded  Avith  that  described  by  Mr.  Cyril 
Walker.  One  was  described  by  de  Lapersonne,  the  other 
by  Perrod.  The  injury  had  been  a  perforating  one  ;  they 
did  not  happen  at  a  squint  operation,  but  were  the  result 
of  injui-ies  by  sharp  ol)jects. 


7.   A  case  of  ''  neuroma  "  of  the   ovhit. 

By  Sir  Aknold  Lawson  and  Humphrey  Nkame. 

(With  Plate  X,  figs.   1   and  2.) 

The  patient  is  a  lady,  -svho  was  a^t.  39  years  when  she 
first  consulted  me  in  September,  1919. 

She  had  then  noted  some  mistiness  of  the  right  vision 
for  about  eight  months.  She  was  wearing,  constantly, 
hyperopia  glasses,  right  sph.  +  Po  D.,  left  sph.  +  O'S  D., 
and  with  these  the  vision  in  the  right  was  f  and  in  the 
left  f.  Pupils  equal  but  rather  sluggish.  The  right 
disc  was  distinctly  swollen  and  veins  turgid.  Superduction 
was  slightly  less  on  the  right  side  than  on  the  left,  but  there 
was  no  visible  proptosis  and  no  strabismus.  Tested  with 
Maddox  rod  there  was  very  slight  hyperphoria  requiring 
a  1  degree  deviation  prism  base  down  to  correct.  A 
course  of  iodide  of  potassium  was  ordered. 

I  saw  her  agaiira  month  later,  and  in  the  meantime  a 
thorough  pathological  investigation  including  the  Wasser- 
mann  test  was  carried  out.  Nothing  was  found  to  throw 
any  light  on  the  swelling  of  the  right  disc.  At  this 
examination    matters    were  found   to  be  distinctly  worse. 

*  See  this  volume,  p.  454. 
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The  right  disc  was  distinctly  more  swollen,  and  allowing 
for  the  hyperopia  a  lens  of  sph.  +  4  was  needed  to  focus 
the  summit  of  the  swelling  distinctly.  Vision  (^)  was 
also  not  so  good,  superduction  was  distinctly  impaired, 
and  there  was  obvious  slight  but  definite  proptosis  of  the 
o-lobe.      The  fields  were  normal. 

I  suspected  an  orbital  growth  and  asked  Mr.  Somerville 
Hastings  to  report  on  the  nasal  sinuses,  which  he  did. 
The  report  was  entirely  negative.  An  X-ray  examination 
■of  the  skull  was  also  made,  but  there  was  absolutely 
nothing  abnormal  to  be  seen.  I  warned  patient  that 
operation  might  be  advisable  in  the  near  future,  and,  on 
the  undei"standing  that  she  would  return  to  me  at  once  if 
the  symptoms  became  worse,  she  went  to  her  house  in 
the  North  of  England. 

I  did  not  see  her  again  for  seven  months  (April,  1920). 
Matters  then  seemed  to  be  absolutely  stationary  so  far  as 
the  proptosis,  disc  swelling  and  movement  were  concerned, 
but  she  had  for  some  time  felt  a  little  dizzy  when 
suddenly  lifting  her  eyes,  as  when  getting  out  of  bed  in 
the  morning.  The  giddiness  seemed  entirely  to  be  con- 
cerned with  the  defect  in  superduction,  but  lest  it  should 
possibly  be  connected  with  cerebral  complications  I  called 
in  Dr.  Campbell  Thomson,  who  could  find  no  evidence  of 
cerebral  mischief  or  of  any  generalised  nerve  disorder. 

Symptoms  had  now  been  noted  for  fifteen  months,  and 
most  certainly  the  ti'ouble  must  have  been  existent  for 
some  months  longer  than  that.  Consequently,  and  as  no 
apparent  progress  in  symptoms  had  been  made  in  the 
last  eight  months,  I  resolved  to  temporise. 

The  patient  came  up  again  to  see  me  in  October,  1920, 
and  was  very  cheerful  about  herself.  She  said  she  could 
see  better  and  had  very  little  dizziness.  She  had  had  a 
second  course  of  potassium  iodide  histing  six  weeks  and 
thought  it  had  done  her  good.  The  vision  was  ^  as 
before,  and  the  swelling  of  the  disc  seemed  to  be  distinctly 
less.  There  was  no  increase  in  the  pro{)tosis  or  further 
limitation   of   movement.       Call    for   interference    was   not 
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more  evident  than   six    months   previonsly,  and   operative 
procedure  was  put  oft"  again. 

Karly  in  February  this  year,  four  months  after  her  last 
previous  visit,  she  came  again,  and  on  this  occasion  for  the 
first  time  since  her  fii'st  visit  in  September,  1919,  it  was  ob- 
vious that  her  symptoms  had  progressed.  The  proptosis  Avas 
decidedly  worse  and  the  globe  was  bulging  directly  forward 
in  a  mai-ked  manner.  Superduction  was  a  great  deal  more 
limited  and  the  patient  was  increasingly  conscious  of 
diplopia  and  vertigo.  Vision  Avas  -j— g-  and  the  disc  seemed 
more  swollen,  requiring  sph.  +  6  D.  to  reach  the  summit. 
I  advised  an  exploratory  operation  without  further 
delay,  and  sent  the  patient  to  Mr.  Treacher  Collins  for  a 
further  opinion.  He  agreed  with  me  that  there  was  a 
non- malignant  growth  probably  in  connection  with  the 
optic  nerve.  He  hazarded  the  diagnosis  of  a  "  neuro- 
fibi'oma,"  Avhich  was  a  very  good  guess  indeed. 

Two  or  three  days  later  I  made  an  exploratory  incision 
along  the  upper  and  outer  orbital  margin  dividing  the 
external  tarsal  ligament  to  give  more  room.  I  could  feel 
a  definite  hardness  just  behind  the  globe  and  above  the 
nerve,  but  it  was  too  far  back  to  examine.  Further 
operation  was  therefore  imperative,  and  two  days  after- 
wards I  proceeded  to  try  to  remove  the  growth  without 
extirpating  the  orbital  contents.  I  divided  the  external 
rectus  tendon  at  its  insertion  and  passed  my  finger  back. 
1  could  then  feel  the  growth  lying  inside  the  cone  of 
muscles  on  and  above  the  nerve  and  stretching  right 
away  back  to  the  foramen.  It  was  obviously  impossible 
to  remove  it  without  sacrificing  the  eye  or  lacerating  the 
ocular  structures  so  much  that  the  eye  would  have  been 
useless.  I  had  difficulty  in  getting  the  scissors  round 
the  nerve  at  the  foramen,  so  close  was  the  gi-owth  to  the 
orbital  apex,  but  once  that  was  accomplished  there  was 
very  little  trouble  in  completing  the  shelling  of  the  growth 
with  the  eye.  The  tumour  lay  free  in  the  orbit  without 
any  adhesions  except  a  loose  fibrous  band  holding  it  down 
to  the  optic  nerve-sheath. 

VOL.   XLI.  22 
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Mr.  Humphrey  Neame  very  kindly  undertook  the 
examination  of  the  growth,  and  he  will  give  a  full 
account  of  it.  I  confess  that  I  was  much  puzzled  myself 
at  the  microscopical  appearances,  and  submitted  it  to 
Prof.  Mcintosh,  Director  of  the  Bland-Sutton  Institute  of 
Pathology,  Middlesex  Hospital.  You  will  see  (p.  340)  that 
he  agrees  with  Prof.  Turnbull  of  the  London  Hospital,  to 
whom  Mr.  Neame  submitted  the  growth,  in  regarding  it  as 
a  true  neuroma.  Possibly,  I  think,  it  may  have  arisen  in 
connection  with  the  frontal  branch  of  the  ophthalmic  nerve, 
as  the  patient  for  some  time  previous  to  operation  had  com- 
plained  of  intermittent   neuralgia   over  the    supra-orbital 

Fig.  ho. 


region,  and  for  a  full  fortnight  after  removal  of  the  growth 
this  neuralgia  was  even  more  persistent  and  troublesome. 

Pathological  Kepokt   (Plate   X). 

The  specimen  preserved  in  formalin  consists  in  an  eye- 
ball and  a  loose  mass  of  lobulated  adipose  tissue  containing 
an  egg-shaped  tumour  of  size  25  x  18  x  16  mm.  (Fig.  80). 

The  eyeball  is  of  normal  appearance  externally,  and  after 
bisection  shows  no  change  apart  from  slight  prominence  of 
the  optic  papilla.  Microscopic  sections  reveal  a  moderate 
degree  of  papillcedema.  The  oi')tic  nerve  in  transverse 
section,  a  few  millimetres  behind  the  optic  disc,  is  of  normal 
appearance,  and  possesses  a  central  artery  with  layers  of 
usual  thickness,  without  any  reduplication  of  the  elastic 
layer  in  the  intima,  as  stained  by  Weigert's  elastic  stain. 

'J\t  the  tumour  passes  a  strand  of  tine,  sniootli  and 
white    tissue,  wliicli     becomes    lost     in    tlu'    cajisule.       The 
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PLATE   X. 

Illustrates  Sir  Arnold  Lawson's   and   Mr.  Humplirej  Neame's 
paper  on  A  Case  of  "  Neuroma"  of  the  Orbit  (p.  335). 

Fig.  1. —  (MicTO-photii<>r;ipli.)  8how.s  many  of  tlie  fibres  in  transverse 
section.  The  letter  a  indicates  some  of  the  liollow  cylinders  in  trans- 
verse section,  -with  peripheral  nuclei,  as  described  in  the  text. 

Fig.  2. — (Outline  drawing  with  prism  projector,  details  of  nuclei  filled 
in  under  examination  with  j\  oil  immersion  and  No.  2  eye-piece.)  Shows 
degree  of  variation  in  size  of  nuclei,  and  the  presence  of  an  occasional 
large  nucleus.  The  nuclei  which  appear  circular  are  probably  in  all 
cases  nuclei  similar  to  the  oval,  but  seen  in  cross  section.  The  nuclei 
have  one  or  two  small  nucleoli  and  a  granular  structure. 
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tumour  is  discrete  and  l,as  a  sn.ooti,  surface.     It  i,  fi,-,,, 
to  the  touch,  w,th  slight  elasticity.      On  section  it  is  .see 
to  possess  a  dehcate  fibrous  capsule,  within  which  it  is 

~^'T  >■  ^''^^"■-"-'»  "-  naked  eye  is  h  .! 
geneous ;  the  tissue  ,s  grey-white  in  the  periphery  and 
vh,ter  ,n  the  central  portion,  w,th  a  few  brodn-stiin  d 
areas  at  the  sect.on  of  n.nute  blood-vessels.  On  elZi 
nat,on  of  the  cut  surface  with  a  hand-lens  a  finelv-strerd 
irregular  pattern  is  to  be  seen.  '  '"'""'''•' 

A  portion  of  the  tumour  was  embedded  in  paraffin  and 
secfous  were  stamed  with  hematoxylin  andeosin,  andwi^h 
_«e,ger  s  ,ron-h.mato..yl,„  and  with  Yan  Gies^'s  stain 
The  latter  show  a  th,n  capsule  of  closely-set  red-stained 
CO  age„  fibres.  This  fibrous  tissue  is  seL  to  extend  i^' 
a  short  distance  into  the  tumour 

A  report,  which  Prof.  H.  M.  Turnbull,  Director  of  the 
London  Hospital  Pathological  Institute,  kindlv  made 
follows,  and  describes  the  minute  structure  in  detail 

PkOF.    H.    M.   TuKNBULl'.s    Bepobt. 
■'  In   places  tlie  tissue  is  composed  of  bundles  of  lou.. 
ohen    sinuous,    fibres,  which   are    stained   yellow    i„   val,' 
fr.eson,   are    of    even   breadth,   and    are    furnished   w,t 
nuclei  at  intervals.      The  fibres   are  seen  frequently  to  be 
hollow   cyhnders.      In    a    few    places   similar   flbi-es    are 
tamed  red  by  van  Gieson's  method.      The  nuclei  i     s„  h 
ongitudinally  cut  bundles  are  oval  rather  than  rod-shaned 
Where  these  bundles  are  cut  transversely  the  maio  "y  of 
the  fibres  have  the  appearance  of  transversely  cu    ho  low 
cylinders,  and  the  nuclei  are  few  in  compari  on  with  thl 
number  of  fibres.      Where  the  fibres  are  rep'seled  bv 
hollow  cyhnders  the  nuclei  usually  lie  in  the  petiphei w  o^ 
the  cyhnder.     The  di£ferentia.ion   of  the  tran^sverse  7cu 
fibres  IS  so  poor  that  it  ,s  not  possible  to  determine  w!t, 
certainty  whether  each  hollow  cylinder  represents  a  si!^ 
fibre    whether  the  fibres  are  round  on  cross-section   and 
whether  the  nuclei  really  lie  in  the  periphery  of  the  fibres 
But  even  without  information  concerning  the  actual  shlpo 


340  MISCELLANEOUS. 

of  the  cross-section  of  the  fibres  and  the  position  of  the 
nuclei  therein,  the  features  mentioned  above  show  that  the 
tissue  is  of  the  nature  of  nerve  rather  than  of  involuntary 
muscle.      The  tumour  has  the  characters  of  a  neuroma. 

"  In  the  greater  part  of  the  tissue  it  is  impossible  to 
estimate  the  length  of  the  fibres  in  the  interlacing 
bundles.  The  fibres  here  may  only  be  elongated  mono- 
nuclear cells.  But  there  are  no  cells  which  have  scanty 
cytoplasm  and  are  of  round  or  polygonal  shape.  Further, 
the  variations  in  the  size  and  shape  of  the  nuclei  are 
slight  when  the  effect  of  section  through  different  planes 
is  taken  into  consideration.  The  growth  is,  therefore, 
not  obviously  '  atypical,'  so  that  there  is  no  definite 
histological  evidency  of  malignancy." 

Dr.  James  M.   McTntosh's  Eeport. 

"  I  have  examined  the  sections  of  the  tumour  removed 
from  an  orbit  and  find  that  it  consists  mainly  of  cellular 
elements  with  a  small  amount  of  fibrous  tissue.  Here 
and  there  throughout  the  sections  are  areas  of  proliferating 
cells,  somewhat  spindle-shaped  and  with  elongated  nuclei ; 
away  from  these  areas  the  cells  become  more  and  more 
elongated  and  the  nuclei  long  and  thin.  In  places  these 
nuclei  appear  to  be  rod-shaped.  Cross-sections  of  these 
cells  show  clear  round  spaces  with  small  nuclei  at  the 
side,  apparently  a  transverse  section  of  the  elongated  cell. 
From  the  general  appearance  of  the  tissue,  and  particularly 
from  that  of  the  elongated  cells  and  their  nuclei,  I  am  in 
asrreement  with  the  diagnosis  of  neuroma.'^ 

Further  pathological  investigation  of  the  above-described 
tumour  has  been  carried  out  since  the  meeting  of  the 
Ophthalniological  Society.  Staining  of  the  tissue,  after 
two  months'  fixation  in  Muller's  fluid,  by  the  Weigert-Pal 
method,  failed  to  reveal  any  trace  of  medullary  sheath, 
although  a  control  specimen  of  neuro-fibromatosis  of  eye- 
lid, fixed  slightly  longer  by  the  same  method,  showed 
very    definite     medullary     sheaths.      Mallory's     phospho- 


A    CASE    OF    "NEUROMA        OK    THK    ORBIT. 


341 


tungstic  acid  and  h.einotoxyliu  stain  did  not  reveal  any 
neuroglia  fibres  in  the  tissue.  The  tumour  is  therefore  com- 
posed of  non-niedullated  fibres  —  a  neuroma  amyelinicum. 

Literature. 

In  his  Neoplastic  Diseases,  1919,  Ewing  (1)  classifies 
neuromata  as  (a)  neuroma  ganglionare — new  growth  of 
nerve-cells  and  nerve-fibres  ;  {h)  neuroma  myelinicum — 
new  growth  of  medullated  nerve-fiV)res  ;  and  (c)  neuroma 
amyelinicum — new  growth  of  non-medullated  nerve-fibres. 
He  also  quoted  Vircliow's  classification  of  (a)  true  neuroma 
— a  tumour  composed  of  ganglion  cells  and  nerve-fibres 
which  are  usually  non-medullated  ;  and  {h)  false  neuroma — 
a  srrowth  of  fibrous  tissue  ^vith  some  endothelial  cells,  and 
with  degeneration  of  the  nerve-fibres  themselves. 

Tvpes  of  these  tumours  are  described — a  ganglio-neuroma 
in  connection  with  the  pleura  in  a  woman,  a^t.  35  years, 
bv  Loretz  (2),  and  multiple  subcutaneous  tumours  in  a 
youno-  girl,  which  were  composed  of  ganglion-cells,  non- 
medullated  fibres,  and  some  medullated  fibres,by  Knaus  (3). 

As  far  as  the  orbit  is  concerned,  a  full  description  of  a, 
localised  fibro-neuroma,  which  was  not,  however,  definitely 
encapsuled,  is  given  by  Tertsch  (4).  This  mass  measured 
3*5  by  2*7.5  by  2"5  cm.,  and  had  a  small  nerve  entering  it. 
The  medullated  fibres  of  this  nerve  entered  and  spread 
out  fan-wise  within  the  tumour.  The  centre  portion  of 
the  mass  consisted  mainly  of  nerve-fibres  ;  the  peripheral 
parts  contained  more  nuclei  and  much  fibrous  tissue. 
This  growth  was  believed  to  be  in  connection  with  the 
lacrymal  branch  of  the  fifth  cranial  nerve. 

A  case  of  true  neuroma  was  described  by  Bietti  (5), 
but  in  this  there  were  multiple  neuromata  from  regeneration 
of  ciliaiy  nerves  after  optico-ciliary  neurectomy. 

Pathological  descriptions  of  two  cases  of  true  neuroma 
of  ciliary  nerves  in  their  passage  through  the  coats  of  the 
eyeball  were  made  by  Fuchs  (6).  In  both  the  tumours 
were  extremely  minute,  and  occurred  in  eyes  the  subjects 
of   okl  irido-cyclitis. 
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(1)  EwiNG. — Neoplastic  Diseases,  1919^  p.  411. 

(2)  LoRETZ. —  Virchow's  Arch.,  Bd.  xlix^  1870,  s.  435. 
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(5)  BiETTi.— 161.:^.,  xlix,  1900,  p.  190. 
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Mr.  Treacher  Collins  said  he  had  nevei'  before  heard 
of  a  neuroma  of  a  ciliary  nerve.  If  this  was  the 
nature  of  the  tumour  in  this  case  the  occurrence  of  pain 
was  well  explained,  for  pain  was  one  of  the  characteristic 
features  of  the  well-known  cutaneous  tumours  of  nerves. 

Mr.  J.  H.  Parsons  said  the  diagnosis  of  neuroma  seemed 
a  little  doubtful,  and  he  thought  the  specimen  required 
more  differential  staining  to  make  it  quite  certain. 

Mr.  G.  Maxted  asked  whether  Sir  Arnold  Lawson  had 
not  any  misgivings  that  he  might  be  dealing  with  a  malig- 
nant tumour.  The  diagnosis  of  intra-orbital  tumour  was  evi- 
dently arrived  at  some  considerable  time  before  an  opei-ation 
was  done.  Some  of  the  symptoms  suggested  that  the  tumour 
was  growing,  especially  the  attacks  of  giddiness  ;  this  made 
one  suspect  that  it  might  be  beginning  to  spread  through 
the  optic  foramen  to  the  brain.  He  had  been  rather  sur- 
prised that  operation  had  not  been  recommended  earlier. 

The  President  said  the  interest  of  this  case  was  both 
clinical  and  pathological.  An  explanation  of  the  attacks 
of  giddiness  was  important  ;  there  might  have  been  some 
doubt  about  extension  through  the  optic  foramen.  Sir 
Arnold  did  not  say  whether,  since  the  removal  of  the  eye 
and  tumour,  there  had  been  any  recurrence  of  the  attacks 
or  any  disturbed  health. 

8.   Sir    ]|  iliiain  Bead,   Kut.,  (icidist    to    Quee)i    Anne  and 
to  George  the  First,  /juack,  mountebank. 

By    ?v.   H.   James. 

The  contemp(»rai-y  records  available  for  reference  in 
attempting  a  biograpliical  notice  of  Sir  William  Kead  are 
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not  numerous;  they  consist  almost  entirely  of  his  book,  a 
copy  of  the  second  edition  of  which  is  in  my  possession. 
This  book  is  stated  to  have  been  the  woi-k  of  ;in  amanuensis, 
for  Read  was  apparently  unable  to  write. 

The  account  of  Read  supplied  in  the  Dictionary  of 
National  Biography  is  a  very  good  one,  and  contains  nearly 
all  that  can  be  discovered  about  him  ;  in  it  will  be  found 
a  reference  to  the  Spectator  (No.  547),  in  which  Read  is 
mentioned  in  company  with  John  Moore  of  worm-powder 
fame,  and  Roger  Grrant,  the  King's  other  oculist,  of  whom 
a.n  account  will  be  found  in  the  last  volume  of  tlie  Royal 
London  Ophthalmic  Hospital  Reports,  admirably  compiled 
by  the  late  George  Coats.  From  the  same  source  we  learn 
that  in  1694  there  issued  from  York  Buildings,  Strand,  his 
advertisement,  "  Post  Nubila  Phoebus,  Nihil  absque  Doo,^' 
a  copy  of  which  can  be  found  at  the  British  Museum,  and 
which  I  shall  give  at  a  later  stage  of  this  paper.  Shortly 
after  this  date  he  advertised  in  the  Tatler  that  he  had 
been  couching  for  thirty-five  years,  taking  off  wens, 
curing  wrynecks  and  hare-lips  without  blemish. 

Read  was  knighted  in  1707  (July  27th),  for  his  great 
services  done  in  curing  great  numbers  of  soldiers  and 
seamen  of  blindness,  gratis,  the  notice  appearing  in  the 
London  Gazette  of  July  30th,  1705.  The  war  then  waging 
was  of  course  the  War  of  the  Spanish  Succession,  and  the 
destinies  of  this  country  were  in  the  hands  of  one  of  the 
greatest  military  geniuses  the  world  has  ever  known — John 
Churchill,  Duke  of  Marlborough.  Blenheim  was  won  on 
August  13th,  1704,  while  in  the  same  year,  the  Fleet 
under  Admii-al  Sir  George  Rooke,  foiled  before  Barcelona, 
on  its  return,  took  by  surprise  the  fortress  of  Gibraltar ; 
here  we  see  the  source  of  the  supplies  of  gratis  soldiers 
and  seamen,  the  treatment  of  whom  procured  for  Read 
his  knighthood. 

In  1705  he  was  appointed  Oculist  in  Ordinary  ttj  Queen 
Anne,  who,  it  has  been  stated,  was  very  short-sighted. 
During  this  year  there  appeared  a  poem,  entitled  "The 
Oculist,"    a    fulsome    eulogy    of   Read,    a    sample    of    the 
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sentiments  of  which  can  be  seen  in  Jeaffreson's  A  Buoh 
about  Doctors.  There  is  a  copy  of  this  in  the  British 
Museum  ;  it  is  a  small  quarto  pamphlet  of  twelve  pages,  viz. 
five  pages  introduction  and  111  lines  of  poem.  It  is  en- 
titled "A  Poem  I  addressed  to  |  Sir  William  Read,  Knt.  | 
Her  Majesty's  Oculist  in  Ordinary.  London,  printed  and 
sold  by  A.  Baldwin,  near  the  Oxford  Arms  in  AVarwick 
Lane.  '    1705." 

From  the  introduction  I  extract  the  following  :  "Sir,  In 
taking  this  way  of  giving  you  joy  of  the  gracious  Court- 
Favours  You  have  lately  received,  I  have  at  least  this  plea 
to  encourage  my  presumption.  That  as  your  own  public 
Reputation  and  deserts  obtained  You  those  Favours,  'tis 
but  reasonable  that  the  congratulation  I  make  You  on  that 
subject  should  be  publick  too.  .  .  .  Your  detractors 
flatter  themselves  with  one  considerable  triumph  over  You, 
which  is  that  You  are  not  a  Man  of  Learning  and  Lan- 
guages, Yes,  from  this  Battery  they  level  their  whole 
artillery  against  You,  little  thinking  how  weak  a  handle 
of  offence  Your  Scholastic  Adversaries  have  found  in  this 
objection,  when  (thoroughly  examined)  it  rather  redounds 
to  Your  Honour  that  You  have  made  Yourself  Master 
of  so  much  true  knowledge,  by  a  natural  Genius  and 
Application,  without  the  help  of  their  learned  Leading- 
Strings.      .      .      ." 

This  preface  certainly  supports  the  insinuation  made 
above  that  Read  Avas  illiterate. 

In  1706  appeared  his  book,  entitled,  A  Short  hut 
E.vact  I  Account  \  of  all  the  \  Viseanes  \  incident  to  the  \ 
Eyes  I  rcith  the  \  Causes  \  Sym2^to)iis  and  Cures  |  also  | 
Practical  Observations  upon  some  j  Extraordinary  Diseases 
of  the  I  Eyes,  by  Sir  AYilliam  Read,  Her  Majesty's  Oculist, 
and  Operator  in  the  Eyes  in  Ordinary.  London  :  Printed 
and  Sold  by  J.  ]3aker  at  the  Black-Boy  in  Paternoster- 
Row.      Price,  Bound  in  calf,  2/6. 

On  A])ril  11th,  1711,  Swift  wrote  to  Stella:  "Henley 
would  fain  engage  us  to  go  with  Steele,  Rowe  iuid  others 
to    an    invitaticin   of  Sir   AVilliam    Road  ;    surel\-  vou    have 
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heard  of  liiiu  ;  he  lias  hveu  a  inoiiiitebank  and  is  the 
Queen's  Oculist.  He  makes  admirable  punch  and  treats 
you  in  golden  vessels." 

It  is  said  that  Read  began  life  as  a  tailor.  He  died  at 
Rochester  in  May,  1715,  and  was  buried  there,  either  in 
the  church  or  cemetery  of  St.  Nicholas.  His  widow  con- 
tinued his  business  in  Durham  Yard,  Strand.  I  wrote  to 
the  sexton  of  the  cemetery  of  St.  Nicholas,  Rochester,  to 
try  and  get  a  copy  of  the  inscription  on  his  toml),  but  it 
appears  from  his  answer  that  the  graveyard  was  levelled 
some  years  ago,  at  which  time  tlie  tombstones  were  taken 
up  and  laid  down  fiat,  so  that  it  was  impossible  to  find  out 
which  v^-as  Read's  grave.  I  received  a  copy  of  the  entry 
of  his  burial,  which  took  place  on  May  24th,  and  was 
informed  that  there  is  no  monument  to  him  in  the  church. 

Unlike  the  works  of  the  Chevalier  Tayloi-,  Read's  book 
tells  us  nothing  about  himself.  He  belongs  to  an  earlier 
period  than  the  Chevalier,  a  time  when  medicine  had 
hardly  emerged  from  the  astrological  period,  when  all  sorts 
of  unsavoury  messes  were  used  in  the  treatment  of  disease — 
dead  men's  skulls  and  foxes'  dung,  etc.  It  is  indeed 
amusing  to  find  Read  denying  the  virtue  of  the  white  part 
of  hen's  dung  as  an  application  for  diseases  of  the  eye. 
His  boolv  is  rather  a  scarce  item  ;  tlie  Library  of  the 
Ophthalmological  Society  does  not  contain  a  copy  of  it,  but 
there  is  one  in  the  Library  of  the  Royal  Society  of  Medicine. 

He  has  the  effrontery  to  entitle  his  first  chapter,  "Some 
errors  committed  by  the  pretended  Pi-actitioners  for  the 
Eyes."  This  chapter  contains  a  short  catalogue  of  most 
medicines  commonly  used  for  the  eyes,  together  with  the 
best  method  of  using  them  ;  from  this  I  cull  the  following: 
"Alum,  Copperis,  Salt,  Sandiver  and  suchlike;  these  must 
not  be  too  sharp,  for  sharp  medicines  destroy  the  visible 
spirits,  and  tho'  the  ])ain  be  eased  and  tlie  rheum 
stayed,  yet  they  remain  with  dull  sight  for  ever." 

"  Juice  of  Agrimony,  Celandine,  Dazy  roots,  Houseleek 
and  such  like,  to  be  used  for  small  pearls,  fresh,  well 
cleaned  and  mixed  with  white  of  egg;  if  kept  too  long 
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these  juices  become  soure,  sharp  and   acid   and  offend  the 
eyes." 

"  Lapis  Calaniinaris,  Tutia,  used  in  powder  or  water,  so 
that  they  be  well  prepared  by  heating  and  quenching  in 
children's  urine,  to  be  used  for  sharp  defluxions." 

"  Oyl  of  wheat  of  peper  and  of  snails  are  very  violent 
and  are  not  recommended." 

"  Medicines  to  be  applyed  to  the  forehead  and  temples 

that  have  an   astringent   quality  are    not   fit   to  be   used 

before  the  body  and  head  be  well  prepared  and  purged." 

"  The  white  part  of  hen's  dung  and  the  juice  of  goose 

dung  are  not  fit  and  proper  medicines  for  any  diseases." 

"  For  the  powder  of  the  Hob  goblin  Shove,  Nutmegs,  Oyl 
and  Rosemary  to  the  head,  Cammomil  to  the  feet.  Infusion 
of  May  weeds  for  a  dyet  drink,  Licking  the  eye  wn'th  the 
tongue  "  are  all  condemned. 

"  Fretting  upon  the  Cornea  with  an  eyespoon  like  a 
grater  is  good  if  properly  used." 

"  To  draw  a  cutting  grass  through  the  eye  and  to 
smooth  it  with  a  gold  ring,  cutting  or  scraping  upon  the 
cornea,  wounds  are  healed,  but  scars  never  so ;  Webs  upon 
the  conjunctiva  spread  over  the  cornea  (t.  e.  pterygium)  are 
cut  with  good  success  if  performed  by  a  good  artist." 

Remarks  on  imperfect  cataracts,  web-like  cataracts  and 
mistakes  and  mismanagement,  mostly  of  a  self-laudatory 
nature,  are  followed  by  a  sort  of  ophthalmic  pharmacopoeia, 
headed,  "  Because  of  want  of  due  knowledge  of  the  true 
teinperatures  of  simples,  very  pernicious  errours  are  com- 
mitted in  the  cure  of  the  eyes ;  I  thought  fit  to  insert  here 
the  natural  temperatures  and  observations  of  most  simples 
used  in  the  diseases  of  the  eyes,  according  to  the  opinions 
of  the  best  approved  authors."  This  pharmacopoeia  has 
a  decided  smack  of  Culpepper  and  of  the  astrological 
period  of  medicine. 

These  chapters  are  followed  by  a  pseudo-anatomical 
description  of  the  eye,  its  rampiers  and  defences,  its  coats, 
muscles,  nerves,  arteries,  humours  and  kernels,  the  latter 
commonly  called  its  glandules.   Speaking  anatomically  this 
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is  all  very  poor  stuff,  but  doubtless  Kead  knew  his  audience 
better  than  we  should  have  done.  120  pages  are  occupied 
by  an  account  (if  the  diseases  of  the  eye  and  their  treat- 
ment ;  space  only  allows  of  a  few  extracts  from  this,  the 
major  portion  of  the  book. 

"  Proj)tosis,  called  by  the  common  sort  goggle  eye,  needs 
no  treatment  if  it  be  merely  natural.  The  causes  of  a 
true  proptosis  are  either  severe  head  injuries  or  contusions 
to  the  eye  itself  ;  violent  straining,  strangling  or  choaking 
as  appears  in  those  who  iise  wrastling,  prolonged  labour 
and  tenesmus  and  it  is  also  incident  to  miisicians  who 
use  great  Ijlowings  in  horns  or  trumpets."  This  last  cause 
is  rather  at  variance  with  the  teaching  of  a  surgical 
teacher  of  mine,  Avho  used  to  impress  on  the  minds  of 
his  dressers  that  the  most  usual  accident  to  befall  those 
who  perform  upon  the  cornet,  in  rainy  weather,  outside 
public-houses  was  a  rupture  of  the  urethra,  behind  an 
old  stricture,  leading  to  extravasation  of  urine,  but  that  is 
by  the  way. 

Treatment  is  by  replacement  of  the  displaced  eye,  a 
roller  bandage  to  keep  it  in  place,  stupes,  phlebotomy, 
purging,  spare  diet,  etc.  Pigeon^s  blood,  or  turtle's  blood, 
hot  in  each  case,  is  rather  a  favourite  local  application  of 
Read's,  and  I  may,  perhaps,  be  allowed  to  remind  readers 
of  this  paper  that  pigeons  were  also  used  for  those  hi 
extremis,  a  live  pigeon  being  divided,  and  the  two  halves 
bound  on  to  the  feet  of  the  moribund  patient ;  it  does  not 
seem  to  have  occurred  to  the  minds  of  the  faculty  that  a 
hot-water  bottle  would  have  been  just  as  efficacious — 
possibly  more  so. 

Read's  remarks  on  squint  are  interesting  ;  one  of  its 
causes  in  his  opinion  is  from  keeping  too  much  company 
with  women,  "the  excess  whereof  strangely  dissipates  the 
spirits ;  most  commonly  this  distemper  is  most  incident 
unto  children,  presently  after  their  birth,  through  the 
negligance  of  their  nurses  who  set  the  cradle  in  which 
the  infant  lyeth,  sideways  to  the  light  and  not  directly 
■contrary  to  it,  which  maketh  the  children  looking  towards 
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the  liglit,  to  turn  the  eye  on  that  side  towards  it,  and 
thus  by  continuance,  they  are  accustomed  to  turn  the  eye 
awry,  till  the  muscles  have  contracted  a  habit." 

The  treatment  of  the  disease,  "  if  it  proceeds  from 
repletions,  softness  and  a  palsey  in  some  muscles,  is  to 
purge  the  brain,  for  which  purpose  let  the  patient  chew 
things  in  his  mouth,  put  sternutatories  in  his  nose,  use  a 
good  diet,  and  strengthen  the  part  as  much  as  may  be 
with  drying  and  resolving  fomentations ;  if  due  to  too 
much  want  and  emptyness  of  the  blood  and  spirits,  the 
sick  party  must  be  nourished  well  on  asses'  milk  ;  moist 
fomentations  and  pigeon's  blood,  dropped  into  the  eye  are 
very  good."  "  Paulus  Aegineta  advises  a  mask  for 
young  children  so  that  they  may  always  look  straight 
forward,  an  excellent  description  and  portraiture  of  this 
will  be  found  in  Avihroise  Pare,  his  bouk."  The  old 
writers  advised  something  red  to  be  fastened  to  the 
temples  and  on  the  contrary  ear  to  the  turning  awry  of 
the  eye,  and  to  set  the  cradle  with  the  contrar}-  side  to 
the  light.  In  some  of  this  we  see  the  rudiments  of  the 
modern  training  treatment  of  squint. 

A  chapter  is  devoted  to  lice  which  breed  in  the  eyelids, 
so  w-e  may  presume  that  this  condition  was  much  more 
common  than  at  the  present  time.  Other  chapters  deal 
with  trichiasis,  ophthalmia,  trachoma,  ulcers  on  the  cornea, 
etc.  The  Aveb  is  a  term  used  at  times  to  designate 
cataract,  and  at  other  times  pterygium.  Couching  was, 
of  course,  the  only  surgical  treatment  for  cataract  in 
those  days. 

1  found  the  last  forty  pages  the  most  interesting  part 
of  the  book.  An  English  translation  of  a  letter  from 
Le  Jeune,  Chyrurgion  to  the  French  King,  deals  with  the 
case  of  a  member  of  the  Guise  family,  who  was  troubled 
with  a  condition  like  little  lice  on  the  white  of  the  eye  ; 
this  caused  great  irritation  and  resisted  the  oi'thodox 
treatment  (what  that  was  is  not  stated),  and  so  the  patient 
addressed  liimself  to  a  certain  woman  living  about  Joyn- 
villo,  wlio  ill   \a'  Jcnne's  ]-)rcseiife  took    away  very  dexter- 
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ously  and   with    very    little    pain,    by    nieans    of    a   silver 
needle  the  worms  and  nits  from  the  membrane. 

Read^s  first  puff  is  entitled  "  An  extraordinary  cure  of 
the  Gutta  Serena,  joyned  with  glaucoma,  occuring  in  one 
Jeremiah  Puttiford,  of  Watford,  deprived  of  his  sight 
eighteen  months,  by  a  violent  contusion  to  the  head  and 
right  eye."  The  faculty  put  liis  blindness  down  to  a  total 
obstruction  of  the  optic  nerves. 

Read  treated  him  with  cephalics  and  cordial  stomachics. 
This  treatment  having  produced  some  slight  improvement 
in  the  man's  condition,  and  Read  having  made  up  his 
mind  that  the  case  was  one  of  glaucoma,  he  proceeded  to 
treat  this  with  mallows,  violets,  eyebright,  celandine  and 
fennell,  together  with  depletion ;  he  then  performed  a 
couching  operation  and  the  man  received  his  full  sight. 

Several  cases  of  cancerous  excrescency  in  the  great 
corner  of  the  eye  (the  region  of  the  inner  canthus)  are 
detailed,  one,  the  case  of  John  Mackleton,  of  H.M.  Horse 
Grenadiers,  who  had  been  wounded  thirteen  years  pre- 
viously at  the  siege  of  Limerick  by  a  musket  ball  in  this 
region.  Read  removed  the  cancer  by  means  of  a  manual 
operation,  stopped  the  heemorrhage  with  his  styptic  water, 
prevented  the  recui-rence  of  the  gi'owth  by  the  application 
of  some  drying  medicines,  and  in  eight  days'  time  restored 
the  patient  to  his  perfect  sight. 

Another  case  living  at  Hayes,  near  Uxbridge,  suifering 
from  a  similar  condition,  was  by  God's  blessing  and  Read's 
styptic  water,  cured  after  an  operation,  which  cut  out 
the  cancer,  root  and  branch.  A  similar  result  was 
obtained  in  the  case  of  my  Lord  Mainard's  butler,  .Mr. 
Seedmore. 

Mrs.Noles,  of  Hedcox,  in  Suffolk,  suffered  from  a  wen 
of  10  lbs.  weight  on  her  arm  ;  she  was  cured  by  means  of 
an  operation  and  the  styptic  water. 

After  describing  a  few  cases  of  cancer  of  the  breast 
wliich  were  cured  by  operation  and  the  styptic  water. 
Read  goes  on,  "  After  this  digression  relating  to  various 
cancers,  we  will   now  return  to  the  diseases  of  the  eye." 
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He  relates  the  marvellous  results  of  coucliing  iu  the  aged, 
but  enough  extracts  from  this  part  of  the  book  have  been 
given. 

This  forms  a  convenient  place  in  which  to  enter  the 
following  squib,  published  at  the  time  Read  received  his 
knighthood  : 

"The  Queen,,  like  Heaven  shines  equally  on  all. 
Her  favours  now  without  distinction  fall. 
Great  Read,  and  slender  Hannes,*  hioth  Knights,  show 
That  none  their  honours  shall  to  mei'it  owe. 
That  Popish  doctrine  is  exploded  quite, 
Or  Ealph+  had  been  no  Duke,  and  Read  no  Knight, 
That  none  naay  virtue  or  their  learning  plead. 
This  has  no  grace,  and  that  can  hardly  read." 

We  now  come  to  Read's  advertisement,  which  I  propose 
to  give  in  full  : 

Post  Nubila  Phckbus.      Nihil  absque   Deo. 

A  sheet  about  15  in.  by  9  in.,  printed  in  two  columns 
on  one  side  only.  About  one-third  of  the  sheet  is  occupied 
by,  in  the  centre,  a  picture  of  a  patient,  and  sitting  beside 
him  on  a  seat  the  quack,  in  a  very  full  wig,  putting  into  the 
eye  an  instrument  like  a  pencil,  probabl}' meant  for  a  needle. 

An  attendant  standing  on  the  other  side  holds  the 
patient's  head.  On  the  left  side  of  the  picture  ai-e — (1)  a 
coat  of  arms,  viz.  a  griffin  rampant,  impaling  a  cross 
ermine,  with  crest  of  a  demi-griffin,  and  motto,  "  Dam 
Spiro  Spero,"  and  (2)  below  it,  small  pictures  of  a  curved 
knife,  a  saw,  and  a  long  boot. 

On  the  right  side  of  the  picture  ai'e — (1)  a  sun  with 
human  face  and  rays,  and  below  it,  (2)  some  curious 
surgical  instruments.  The  above  coat  of  arms  bears 
some  resemblance  to  that  of  Read,  of  Llandinan,  Co. 
Montgomery. 

The  wording  of  the  adverti.sement  is  as  follows  : 

"  These  are  to   give   notice,  that  \Mlliam  Read,  Oculist 

and  Chirurgical  Operator,  being  invited    by  some   persons 

•  Sir  Edward  Hannes,  Knt..  ob.  1710,  M.D.Oxon.,  1G95. 
+  Ralph,  1st  Duke  of  Montague. 
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of  considerable  Quality  (who  hath  been  well  satisfied 
of  several  eminent  cures  he  hath  lately  performed  in  the 
University  of  Oxford,  and  this  last  summer  at  Windsor) 
hath  encouraged  them  to  send  for  him,  to  perform  some 
considerable  cures  here  in  Town,  as  couching  of  cataracts 
and  curing  of  cancers,  which  he  frequently  performs 
without  cutting,  and  likewise  at  Scrophulous  Humours,  or 
King's  Evil,  etc.,  as  many  Hundreds  in  England,  Scotland 
and  Ireland  can  sufficiently  demonstrate.  He  hath  been 
thrice  in  the  University  and  City  of  Oxford,  where  he  hath 
restored  Blind  people  to  their  sight  by  couching,  who  con- 
tinue to  see  very  well,  which  is  an  operation  many  pretend 
to  but  few  perform.  He  hath  a  Testimonial  from  the  Vice- 
Chancellor,  for  several  considerable  cures  he  hath  per- 
formed in  the  aforesaid  University  of  Oxford,  as  upon 
vour  further  perusal  of  this  Bill  you  will  find,  which  is  a 
confirmation  that  he  is  none  of  those  many  Circumfora- 
neus  Pretenders  that  infest  this  Kingdom  :  He  gives  his 
advice  freely,  and  cures  all  those  that  are  really  pooi',  of 
Blindness,  Cancers,  Wens,  Hare-lips,  or  Wry-necks,  gratis, 
and  all  others  according  to  his  ability,  if  they  come  or 
send  to  his  lodgings  while  he  stays  in  this  Town,  which 
will  be  for  some  part  of  this  winter.  He  hath  excellent 
and  approved  Remedies  to  preserve  and  strengthen  the 
Sight  in  Young  and  Old,  and  to  restore  hearing,  if  curable. 
He  likewise  infallibly  cures  all  Pains  in  the  Head,  that 
very  often  occasion  the  Gutta  Serena  or  Black  Cataract, 
which  are  never  cured,  but  means  may  be  used  in  time 
that  may  prevent  these  Obstructions  in  the  Optick  Nerves 
that  occasion  them.  You  may  have  faithful  advice  of 
him  Avhether  your  distempers  are  curable  or  not.  Out  of 
many  cures  he  hath  lately  Performed  he  will  only  mention 
these  Few,  couch' d  by  him  at  Oxford  in  1689.  And  at 
his  second  coming  in  16l>3,  viz.  Mrs  Souch,  Mrs  Hall, 
Mi's  Bishop,  Mrs  Sherlock,  Mrs  Sawyer,  Mrs  Simms,. 
Mrs  Kerby,  Mrs  Day,  Mrs  Faulkner,  Mrs  Bostel,  Thomas 
Alcock,  Thomas  Cliff,  Margaret  Gale,  and  many  poor 
People  gratis  :   all   restored  to  their  sight. 
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"  Captain  Cook  of  Cirencester  restor'd  by  him  to  his 
pei'fect  sight  although  almost  Fourscore  years  of  age  ;  and 
many  more  in  the  same  countrey. 

"  Hannah  Ayres  and  Alice  Ayres,  both  of  the  Parish  of 
Denton  near  Ailesbury  in  Buckinghamshire,  were  restored 
to  their  sight  by  him  although  Blind  from  their  cradles, 
Madame  Strickland  of  the  same  Town,  who  was  Blind, 
Avas  likewise  restored  to  her  sight  by  couching  ;  performed 
in  the  year  1693-4. 

"Windsor,  April,  1694.  He  couched  Mr  Reeves,  a 
gentleman  of  considerable  quality,  and  restored  him  to 
his  perfect  sight,  although  Fourscore  Years  of  age  :  and 
several  others  at  the  same  time  and  Place. 

"  He  also  Perform'd  a  very  considerable  cure,  by  cutting 
out  a  Cancer,  which  weighed  ten  pounds,  from  the  Breast 
of  Mrs  Cary,  wife  to  Mr  Ralph  Cary,  who  was  servant 
to  King  Charles  the  Second  and  now  liveth  at  the  Blew- 
Posts  in  Windsor  :  This  was  Perform'd  and  the  Breast 
preserv'd  in  its  proper  shape,  by  the  application  of  his 
much  approved  Styptick- Water,  which  no  man  in  Christen- 
dome  truly  prepares  but  himself,  although  counterfeited 
by  several  Ignorant  Pretenders  that  know  nothing  of  the 
Preparation  of  it. 

"Windsor,  May  10,  1694.  In  the  Presence  of  several 
Persons  of  Quality,  he  cut  and  cui-ed  Mrs  Mary  Glover, 
the  Minister's  daughter  of  Burnham,  of  a  Wry-Neck, 
contracted  down  to  her  Shoulder.  And  a  monstrous 
Double  Hare-Lip  for  Thomas  Goddard  of  the  same  Parish. 
"  May  16th,  1694.  He  couch'd  the  daughter  of  Mr 
John  Hanson,  Register  of  Eaton  Colledge  near  Windsor, 
who  was  born  Blind,  and  brought  her  to  see  very  well  in 
a  few  minutes. 

"July  14th,  1694.  He  cut  off  a  mortified  Legg  from 
Mrs  Ann  Crook  at  W'indsor,  which  was  perform'd  in 
half  a  minute  without  the  loss  of  an  Ounce  of  Blood  after 
the  Sty])tick-Water  was  applied  ;  in  the  Presence  of  his 
Grace  the  Duke  of  Northumberland. 

"  A   Cataract   couched   bv   him  for  tlie  dausfhter  of  Mr 
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Johnsoi'l  at  Cti-uikIoii  in  Northainptonsliire,  wlio  was  Born 
Blind,  and  Restored  to  lier  perfect  sight ;  and  20  more 
in  the  same  countrey  in  1687. 

"  Jolm  Davenore  near  Rippon  in  Yorkshire,  althougli 
Born  Blind,  was  couched  by  him,  and  restored  to  his  perfect 
sight  :  and  near  100  more  in  the  North  of  England  in 
the  Year  1687  and  1688. 

"Mrs  Joice  Wildah  of  Bath  was  cured  by  him  in  1693 
of  a  Tympany  and  Dropsey,  when  her  Belly  was  as  big  as 
a  Woman^s  with  Two  Children,  and  he  made  a  perfect  cuie 
of  it  in  six  weeks  without  tapping. 

"  A  Throat  Rupture  of  a  great  bigness  was  cured  by  him 
for  a  Person  of  considerable  (Quality  in  this  City. 

''  John  Moor  of  Ogborne  near  Marlborough  in  Wiltshire 
bad  a  large  Wen  cut  off  by  him  from  his  Belly,  which 
weighed  24  Pound,  and  he  perfectly  cured  him, 

"  Mrs  Whiting  near  Market- Laventon  he  cur'd  in  the 
year  1693  of  a  dangerous  cancerated  Breast  without 
cutting.  She  was  Recommended  to  him  by  the  Right 
Honourable  the  Earl  of  Abingdon,  when  left  off  by  all  others. 

"  He  cut  off  a  very  large  Cancerated  Breast  from  the 
Body  of  Elizabeth  Hopkins  of  Oxford  in  1689,  and 
perfectly  cured  her  :  for  that  and  many  other  consider- 
able cures  he  hath  a  Testimonial  from  the  Vice-Chancellor. 

"  A  French  Gentleman  belonging  to  Collonel  Coimwal 
had  his  skull  Trepanned  which  was  dangerously  Fractur'd 
by  a  Fall  from  a  Horse,  and  was  cured  by  him  at  Bath  in 
May,  1693. 

"  He  cur'd  the  wife  of  John  Web  of  Wooten-Basset  in 
Wiltshire  of  a  Dead  Palsie  and  Convulsion  in  the  Nerves 
after  being  eleven  years  Bed-ridden,  and  restor'd  her  to 
the  perfect  use  of  her  limbs. 

"  A  Wry-Neck  contracted  down  to  the  Shoulder,  cut  and 
cured  by  him  in  three  days  for  the  daughter  of  Mrs 
Cooper  at  Frome  in  Somersetshire. 

"  A  large  deformity  of  a  double  Hare-Lip  cut  and  cured 
by  him  in  five  days  for  the  son  of  Mr  John  Tower,  a 
Merchant  of  Watchet  in  Somei'setshire. 

VOL.   XLI.  23 
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"  A  Gentleman  near  Guilford  in  Surrey  was  cur'd  hj 
him  of  a  very  dangerous  Leprosie.  And  a  child  of 
Mr  John  Bartlet  the  Oxford-Carrier  of  the  same  dis- 
temper and  both  remain  in  perfect  health. 

"APolipus  in  both  nostrils,  Avhich  is  an  excrescence  of 
Hesh  that  proceeds  from  the  Brain,  was  extracted  from 
IMrs  Smith  at  Barnstaple  in  Devonshire  in  the  year  1692^ 
and  cured  b}'  him  in  three  days. 

"  He  is  to  be  spoken  with  at  Mr  Agutters  a  Musical 
Instrument-Maker  at  the  Sign  of  the  Crown  over-against 
York  Buildings  in  the  Strand,  from  8  in  the  morning  till 
6  in  the  evening,  where  you  will  see  a  Bill  of  Operations 
hang  at  the  door." 

A  few  more  references  may  be  inserted  here  about 
Sir  "William  Bead. 

From  Le  Xeve's  Pedigrees  of  fJie  KnigJifs-  (Harleian 
Society,  vol.  viii,  p.  490)  we  learn  the  following :  "  Read, 
William,  Her  Majesties  Occulist  in  Ordinary,  Knighted  at 
Windsor  Castle,  27  of  Jul}',  1705  as  a  mark  of  her  Royall 
favour  for  his  great  services  done  in  curing  great  numbers 
of  seamen  and  soldiers  of  Blindness  gratis  as  the  Gazette 
said.  Mem.  He  was  a  mountebank  formerly  a  servant  to 
Penteus,  he  was  a  harbour  at  Ashdon  in  Essex,  had  na 
right  to  arms  but  bore  by  usurpation  the  com'n  coat  of 
Read — Azure  a  Griffon  segreant. 

"  Read  of  Haleswortli  in  Suff.  Showmaker  = 

dau'r  of .     Liveing  at  Halesworth,  1705  and 

I      mentioned  b\-  her  son. 
"  Fee  paid.      \ 

"  Sir  "William  Kead,  Knighted  as  above, 
liveing  in  Durham  Yai-d,  the  Oculist. 
Dyed  at  Rochester.     =  2nd  wife,      ... 
dau'r  I  if       .     .     .  " 

From  Le  Keve's  Momimenta  Anglicana  (vol.  1700—1715) 
we  get  as  follows  :  "  Obituary  of  several  eminent  persons 
deceased  1715,  whose  Inscriptions  (if  any  yet  set  up)  are 
not  come  to  hand. 

"  Sir  William  Read  Knt.      Oculist  to  his  ]\[niosty  died  at 
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Rochester,  May  24,  1715,  buried  the  next  day  in  St 
Nicholas  Church  in  that  City." 

From  the  Historical  Beyister,  1714-16,  "  Chronological 
Diary,"  p.  60. 

"May  22.  About  the  same  time  dy^d  Sir  VVilliam  Head, 
his  Majesty's  Oculist  in  Ordinary. 

"June  24.  Mr.  Roger  (xrant  sworn  Oculist  in  Ordinary 
to  his  Majesty  in  the  Room  of  Sir  William  Read  deceased." 

Soniei"set  House  ;  Prerogative  Court  of  Canterbury  ; 
Wills, etc. :  Sir  William  Read  left  no  will, but  his  goods  were 
administered  by  his  widow  Augustina,  Lady  Read.  The 
following  is  the  extract :  "  Dus  Willmus  Read  septimo 
die  (Julii  1715)  commissio  Dominae  Augustinae  Read, 
Relictae  Domini  Willielmi  Read  Militis  nuper  parochiae 
sti  Martini  in  campis  in  com  Midxie  decessi,  licentia 
etc  ad  administranda  bona  et  credita  dicti  decessi  bene 
etc."  There  is  no  record  of  any  will  or  administration 
of  liis  widow,  down  to  1760  inclusive.  The  administration 
act  does  not  show  the  amount  at  which  his  estate  was 
sworn  ;   at  this  date  it  rarely  does  so. 

In  order  to  find  some  refei'ence  to  Sir  William  Read's 
appointment  as  oculist  to  Queen  Anne,  the  officials  at  the 
Public  Record  Office  recommended  a  search  through 
several  MSS.,  and  those  for  some  years  were  searched 
without  effect. 

The  "  State  Papers,  Domestic  Series,"  have  been 
calendared  for  that  period,  and  one  volume  of  Queen 
Anne's  reign  has  been  printed,  but  neither  in  printed  nor 
in  MS.  volumes  down  to  1716  does  there  appear  to  be 
any  mention  of  Sir  William  Read.  His  salary,  if  any,  is 
})robably  given  in  some  book  of  accounts,  but  the  officials 
could  not  point  out  where  it  was  most  likely  to  be  found. 
The  "  State  Papers,  Domestic,"  contain  large  numbers  of 
appointments  to  offices  in  the  Royal  Household,  but 
apparently  not  this  particular  one. 

Musgrave's  Obituary  mentions  the  death  of  Sir  A\'illiani 
Read  as  from  19-22  May,  1715,  but  Le  Neve  (see  xiqira) 
says    clearly  that    he    died  on  May  24.       In  view  of  the 
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exti'act  sent  me  by  the  sexton  of  the  cemetery  where  his 
body  was  buried,  from  the  parish  register,  it  seems  that 
Musgrave  is  inore  likely  to  be  correct  than  Le  Neve. 

In  his  advertisement  he  used  what  Le  Neve  speaks  of 
as  the  common  coat  of  Read;  this  was  used  by  a  family 
of  Eead  of  Llandinam,  Co.  Montgomery,  and  it  is  also 
shown  in  Berry^s  Kent  pedigrees,  with  a  pedigree  of 
about  five  generations  coming  down  to  1680,  or  there- 
abouts. In  this  pedigree  there  were  two  brothers  Read, 
of  London,  one  of  whom,  who  died  in  1657,  had  a  son 
William,  but  this  does  not  agree  at  all  with  Le  Neve's 
pedigree.  Berry  does  not  give  the  name  of  the  place  in 
Kent  where  these  Reads  lived.  The  fact  that  Sir  William 
died  at  Rochester  makes  it  just  possible  that  he  had  a 
Kent  connection,  but  in  view  of  the  migratory  habits  of 
quacks  at  this  and  indeed  at  all  times,  it  is  more  likely 
that  he  was  touring  the  provinces  when  death  overtook 
hi:n. 

This  seems  to  be  all  that  can  now  be  discovered  about 
Sir  William  Read  ;  the  fact  that  he  died  intestate  robs 
the  searcher  of  one  of  the  most  fruitful  sources  of  informa- 
tion, i.  e.  his  will.  His  book  can  hardly  be  regarded  as 
a,  serious  contribution  to  medical  literature,  but  it  is  in 
parts '  quaintly  worded  and  so  amusing.  There  are,  as 
might  be  expected,  numerous  references  to  the  marvellous 
cures  effected  by  the  author,  and  a  strong  recommenda- 
tion to  use  his  noted  eye-water  and  his  equally  famous 
styptick  water.  He  deprecates  the  custom  of  "  drinking 
in  the  morning  for  the  eye-sight  "  although  by  so  doing 
a  certain  Southwark  brewer  recovered  his  sight,  but 
''much  moistening  the  brain  by  di-inking  is  pernicious  to 
the  eyes." 

An  old  friend  of  mine,  Dr.  John  Aylen,  who  is  in 
practice  at  Haleswortli,  kindly  had  the  parish  registers 
searched  for  me.  Tiie  early  registers  are  missing,  and 
the  present  volumes  date  from  1653,  and  contain  no 
notice  of  Sir  William  Head. 
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9.  A  )iot''  Oil  the  centre  of  rotation  of  the  eye. 
By  H.  Grimsdale. 

The  problem  to  which  1  want  to  call  attention  is  that 
of  the  mechanism  of  the  stability  of  the  eye.  AVe  are 
accustomed  to  observe  every  day  the  changes  of  position 
of  the  eye  due  to  the  action  of  the  external  muscles,  but 
we  comparatively  rarely  think  of  the  mechanism  by  which 
the  eye  is  maintained  in  its  primary  position,  an(3  how  the 
centre  of  rotation  is  almost,  if  not  absolutely,  fixed.  That 
it  is  an  advantage  to  the  animal,  iroxn  the  point  of  view 
of  orientation  in  space,  to  have  the  centre  of  rotation 
at  least  approximately  fixed,  is  sufficiently  obvious.  We 
know  how  the  angular  deviation  of  the  eye  gives  an 
indication  of  position  ;  how  a  defect  in  the  angular  rota- 
tion, as  in  paresis  of  a  muscle,  causes  faulty  projection  ; 
w'e  know  also  how  enophthalmos  or  exophthalmos  inter- 
feres with  the  ocular  movements.  Unless,  then,  the  centre 
of  rotation  were  approximately  fixed  for  any  degree  of 
rotation  the  faculty  of  orientation  v/ould  be  acquired  with 
more  difficulty,  and  would  probably  be  less  complete. 

It  is  this  requisite,  I  think,  which  has  led  to  the 
acquirement  of  a  fixed  position  for  the  centre  of  rotation 
in  almost  all  vertebrates.  The  only  exception  to  the  rule 
of  wdiich  I  am  aware  is  the  condition  of  some  of  the  flat- 
fishes, who  have  a  reservoir  of  fluid  outside  the  orbit 
covered  by  a  sheet  of  muscle,  and  connected  with  a  second 
reservoir  behind  the  eye.  By  contraction  of  the  muscular 
sheet  fluid  is  foi'ced  from  the  first  into  the  second  reser- 
voir, and  the  eye  is  made  more  prominent ;  and  the  reason 
for  this  is  not  far  to  seek. 

The  flat-fish  lies  on  or  often  in  the  sand  or  mud  at  the 
bottom  of  a  shallow  sea  or  estuary.  His  field  of  vision, 
if  the  eye  is  on  a  level  with  the  mud,  is  very  limited  ;  by 
protruding  the  eye,  even  to  a  small  extent,  he  is  able  to 
look  over  a  much  larger  area — the  ]n'<jminent  eye  acts,  in 
fact,  as  a  periscope. 
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In  some  fishes,  e.  g.  the  sharks,  we  find  a  mechanism  to 
prevent    enophthalmos    in    the   shape   of  a  strong  cartila- 
ginous bar,  which,  springing  from  the  interorbital  septum, 
foruis   a  strut  to  support  the   eye,  and  incidentally  gives 
origin    to    some   of   the    ocular   muscles.      This   bar    must 
tend  to   i-esist  the  pressure   of  the  water  when  the  shark 
dives  deeply — a  pressure  Avhich  would  reduce  the  bulk  of 
the  loose  tissue  of  the  orbit,  and  thus  cause  enophthalmos. 
In    mammals,  who   live    in    a   medium  with  only  small 
variations  of  pressure,  and  who   have  their  eyes  directed 
forwards   at    a   considerable   elevation   above  the  ground, 
neither  of  these  mechanisms  are  necessary ;  protrusion  of 
the  eye  would  give  no  appreciable  alteration  of  the  visual 
field,    and    the    variations    of    atmospheric    pressure    are 
never  enough  to  require  a  special  support ;   therefore  we 
find  no  trace  of  them.      But  there  is,  on  the  other  hand, 
in  many  mammals,  a   muscle   developed  round  the   optic 
nerve,  attached  in  front  to  the  sclerotic,  and  behind  to  the 
ligamentous   ring   round  the    optic  foramen — the   choanal 
muscle,   which    seems    as    if  it   were   devised   to    resist    a 
possible  protrusion  of  the  eye.     This  is  specially  developed 
in  the  large  ruminants,  who  habitually  carry  their  heads 
low,  and  use  them  for  weapons  of  offence  and  defence. 

In  the  maiority  of  mammals,  and  among  these,  man, 
there  is  usually  no  development  of  the  choanal  muscle, 
which  is  found  only  as  an  abnormality,  but  even  in  these 
the  anatomical  disposition  of  the  external  muscles  is  such 
that  any  tonic  contraction  of  these  muscles  which  may 
exist  must  tend  to  pull  the  eye  as  a  whole  backward  and 
inwards. 

It  may  be  objected  hero  that  the  whole  subject  of 
"  tone  ''  is  a  difficult  and  doubtful  (jne  ;  that  we  do  not 
know  that  there  is  any  constant  tonic  contraction  of  the 
resting  ocular  muscle  ;  and  that,  therefore,  I  have  no  right 
to  assume  and  talk  about  forces  whose  existence  I  cannot 
prove.  But  if  we  consider  the  rapid  movement  and 
accurate  adjustment  of  tlie  work  of  \hv  ocular  muscles,  it 
must  seem   most  ]iro])ablo  tliat   tlu'  muscle  is,  as  it  were, 
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oontinually  on  the  alert,  i-eady  to  spring  into  action  at 
once,  and  no  time  is  wasted  in  taking  uj)  tlie  slack  of  an 
entirely  relaxed  muscle  before  movement  begins.  Further, 
since  the  eye  is  by  hypothesis  at  rest,  we  may  assume 
without  danger  that  the  tone  of  each  member  of  the 
various  opposing  ])airs  is  equal  to  that  of  its  partner, 
and — I  admit  there  is  little  justification  for  this — it  is 
convenient  to  assume  that  the  "  tone  "  of  all  the  muscles 
is  equal.  This  being  granted,  we  must  have  the  re- 
sultant of  the  "  tone "  of  the  two  pairs  of  the  recti 
muscles  pulling  the  eye  backwards  and  inwards  in  the  line 
joining  the  centre  of  rotation  to  the  optic  foramen,  with  a 
force — taking  that  of  one  muscle  as  unity — equivalent  to 
about  3'5.  The  resultant  of  the  obliques  must  pull  the 
eye  forwards  and  inwards. 

The  final  resultant  of  the  combination  of  these  two 
forces  must  be  directed  inwards — whether  forwai'ds  and 
inwards,  directly  inwards,  or  backwards  and  inwards  is 
immaterial  to  the  immediate  point ;  but  if  we  assume  that 
the  "  tonic  force  "  of  all  the  muscles  is  equal — and  I  repeat 
that  this  assumption,  though,  convenient  for  calculation, 
has  little  or  no  justification — then  the  final  resultant  will 
be  represented  by  a  force  of  about  3*75,  acting  backwards 
and  iuAvards  along  a  line  at  an  angle  of  about  40  fi'om 
the  sagittal  plane. 

It  is  this  backwards  and  inwards  pull — which  has 
attracted  little  attention  of  anatomo-physiologists  in  the 
past — that  I  call  to  your  notice  now. 

If  we  grant  the  existence  of  this  pull,  there  must  be 
something  to  resist  it — some  force  directed  forwards  and 
outwards. 

If  we  can  find  anything  which  causes  such  a  pressui'e, 
we  shall  have  gone  a  long  way  towards  solving  the 
problem  of  the  stability  of  the  eye. 

But  before  we  attack  the  problem,  there  are  a  few 
preliminary  points  with  which  I  wish  to  deal,  so  that  we 
may  see  clearly  the  structures  which  are  concerned. 
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Rotation  of  the   Eye. 

It  is  usually  said  that  the  eye  forms  a  perfect  example 
of  a  ball-and-socket  joint — that  the  fat  and  Tenon's 
capsule  foi*m  a  fixed  socket  in  which  the  eye  turns.  It  is 
curious  that  this  superficial  resemblance  should  have  made 
anatomists  blind  to  the  obvious  impossibility  of  the 
supposition.  It  is  no  new  discovery  that  the  analogy  is 
wrong  :  Motais  more  than  twenty  years  ago  called  atten- 
tion to  it,  but  the  faulty  description  is  still  current. 

There  are  three  considerations  which  occur  immediately 
to  one  as  sufficient  to  contradict  the  supposition  : 

(1)  There  is  no  "slack"  of  Tenon's  capsule  at  the 
junction  of  capsule  and  globe  to  allow  the  movement 
without  disturbing  the  posterior  part.  In  all  ball-and- 
socket  joints  the  capsule  uniting  the  two  elements  is  so 
lax  that  it  allows  free  separation  of  the  two  when  the 
surrounding  muscles  ai"e  divided. 

(2)  If  the  posterior  part  of  the  capsule  is  fixed,  the 
length  of  optic  nerve  within  the  space  of  Tenon  must  vary 
with  the  position  of  rotation,  and  the  nerve  must  move  up 
and  down  in  the  sheath  like  a  piston  in  a  cylinder. 

(3)  In  those  mammals  who  have  a  choanal  muscle 
rotation  cannot  happen. 

It  is  certain,  then;  that  the  fat  does  not  foi-m  a  cup, 
lined  ];>y  Tenon's  capsule,  in  whicli  the  eye  turns ;  the 
capsule  and  the  adjacent  structures  must  move  largely 
with  the  eye. 

The  simplest  description  of  the  fasciie  of  the  orbit  is  to 
be  found  in  the  French  Cycloprdie  d'Ojihtahnologie ;  it  is 
Avi-itten  l;y  Motais,  and  in  so  far  as  I  can  judge  is 
accurate.  The  difficulty  of  obtaining  nuiterial  for  research 
lias  prevented  me  from  making  any  new  examination,  but 
the  dissected  specimens  in  the  Museum  of  the  College  of 
Surgeons,  which  are  by  no  means  sufficient  for  the 
purpose,  so  far  as  they  go,  bear  out  his  work. 

In  his  view  the  fascial  sheatlis  of  the  muscles  may  be 
taken    as   the    st:irting-]ioint   of  tlic    description  ;    at    each 
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edge  of  a  muscle  the  two  layers  come  together  and  pass^ 
over  the  iiiter-muscular  fat  to  the  edge  of  the  next 
muscle,  where  they  again  separate  to  enclose  it. 

At  about  the  equator  of  the  globe  the  two  la3'^ers  of 
fascia  finally  part  company,  the  superficial  passing  on  to 
form  the  anterior  half  of  the  capsule  of  Tenon,  and  the 
deep  turning  at  an  angle  over  the  front  of  the  intra- 
muscular fat-cone,  to  form  the  posterior  section  of  the 
capsule. 

A  little  further  forward  the  superficial  layer  splits  and 
sends  a  funnel-shaped  prolongation  forward,  to  be  attaclu^d 
round  the  margin  of  the  bony  orbit.  In  this  funnel- 
shaped  fascia  certain  parts  are  developed  more  strongly 
to  form  the  check  ligaments  of  the  muscles,  and  of  these 
the  external  is  by  far  the  most  strong.  These  check 
ligaments  may  help  to  resist  the  backward  pull,  but  it  is 
an  axiom  of  anatomists  that  no  ligament  alone  can  resist 
constantly  any  muscular  action. 

The  vascular  orbital  fat  fills  up  the  greater  part  of  the 
orbit;  it  is  not  evenly  distributed  ;  a  thicker  pad  intervenes 
between  the  eye  and  the  inner  wall  than  between  the  eye 
and  the  outer  wall  of  the  orbit,  and  a  thicker  pad  is 
present  below  the  eyeball  than  above.  It  is  not  found  to 
vary  much  in  amount;  the  fat  man  does  not  deposit  much 
excess  of  fat  in  the  orbit,  nor  does  the  thin  man  suffer 
from  a  deficit ;  the  orbital  fat  does  not  sliare  equally'  with 
the  rest  of  the  fat  in  the  decrease  during  starvation  ;  the 
hollow-eyed  look  of  hunger  probably  depends  as  much  on 
a  diminution  of  the  quantity  of  blood  as  on  a  removal  of 
fat.  In  this  persistence  the  orbital  fat  behaves  like  the 
fat  generally  when  connected  with  nei-vous  tissue.  It  is 
true  that  Foster  Moore  has  recently  described  a  sudden 
increase  of  bulk  in  the  fat  of  the  orbit  in  exophthalmic 
goitre,  but  it  seems  more  reasonable  to  view  this  as  an 
increase  of  bulk  simply,  due  to  some  angio-neurotic 
oedema  rather  than  to  a  true  increase  of  the  fat. 

We  know  that  under  certain  conditions  alteration  of 
the  vascular  state  alone  can  alter  the   prominence  of  the 
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eye.  Thus,  after  death,  the  eyes  are  usually  sunken  as 
the  vessels  of  the  orbit  empty ;  but  it  is  stated  that  after 
death  by  sti'angulation  the  eyes  ai*e  prominent,  and  this 
must  be  due  to  retention  of  blood  in  the  orbit. 

Again,  in  arterio-venous  aneurysm  of  the  orbit,  the 
increase  of  pressure  in  the  veins  brings  about  great 
prominence  of  the  eye.  In  some  rare  cases,  where  the 
vessels  of  the  orbit  are  changed  into  large  sinuses,  very 
slight  alterations  of  pressure  bring  about  alternations  of 
ex-  and  enophthalmos  as  the  vessels  are  filled  or  empty. 

We  have  seen,  too,  that  in  Ungulates  the  choanal 
muscle  is  Avell  developed,  and  this  serves  to  prevent  the 
proptosis  of  the  eye  when  the  animal  makes  a  great  effort 
with  its  head  low,  i.  e.  when  the  venous  pressure  in  the 
orbit  is  raised  considerably'.  Even  in  man,  who  has  no 
choanal  muscle,  when  a  strong  muscular  effort  is  made 
with  fixed  thorax,  a  contraction  of  the  orbicularis  palpe- 
brarum often  may  be  seen,  and  this  can  have  no  object 
but  to  resist  the  proptosis  of  the  eye. 

When  the  pressure  in  the  veins  rises,  following 
obstruction  to  the  return  of  the  blood,  through  muscular 
effort  or  external  compression  or  what  not,  there  tends  to 
be  protrusion  of  the  eye. 

It  follows,  then,  that  the  force  which  opposes  the  tonic 
pull  of  the  recti  muscles  is  exerted  by  the  heart-muscle 
and  is  transmitted  to  the  vessels  of  the  orbit.  It  is  the 
action  of  the  heart,  in  combination  with  the  state  of  the 
vessels,  which  determines  the  relative  ]ii'ominence  of 
the  eye. 


10.  A  detachable  arm  for  converfin(j  the  stand  of  the  direct 
record  scofometer  into  a,  full  field  j)ortahle  'perimeter. 

By  N.  BisHOi'  Hakman. 

Wk  do  not  often   need  to  cai'ry  a  perimeter   wherewith 
to  examine  a  patient  who   cannot   visit  us,  but    this   need 
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does  arise  on  occasions.     Then  the  cumbersonieness  of  any 
sufficiently  large  instrument  makes  its  presence  felt  incon- 
veniently.     There    are    some    portable    instruments,    but 
most  are  on  such  a  small  scale  that  their  value  is  greatly 
diminished.      There  is  a  larger  model,  I  believe  the  device 
of  Mr.  Brudenell  Carter,  but  it  is  costly.      It  occurred  to 
me  to  attach  a  quadrant   arm  to   the   stand   of  the   scoto- 
meter  which   I   recently  showed   to  the    Royal   Society  of 
Medicine.      ^lessrs.  Weiss  have  carried  out  the  suggestion 
in  excellent  fashion.      An    aluminium  arm  curved  on   the 
edge  is  fitted  to  a  brass  pivot,  which  in  turn  is  attached  to 
a  slide  socket.      The  socket  fits  on  to  the  upright  of  the 
scotometer   stand,    just  as   the   screen   of    the    scotometer 
does.      Fitting   is  instantaneous  ;  there  are  no   screws  or 
bolts  to  attach,  and  it  is  removed  with  the  same  expedition. 
There  is  a  disc  that  slides  on  the  brass  pivot  graduated  in 
the  degrees  indicating  the  position  of  the   perimeter  arc, 
and  the  arc  itself  is  graduated  for   the    circles.      The  arc 
is  so  light  that  there  is  no   need   of    counterpoise.      The 
object-holder  is  a  long  slender  rod ;  at  one  end  is  fitted  a 
block  of  wood  ;  on  two  opposing  faces  are  attached  white 
and    red    object-cards,    each    15    mm.    square ;  on  other 
opposing  faces  the  objects  are  10  mm.  square,  and  on  the 
face    of    the    block  is  a   5    mm.    white   square.      At  the 
other  end  of  the  rod  is  fitted  a  pencil-holder,  so  that   as 
the  object   is  slid  along    the   curve    of   the   perimeter  arc 
and  the  readings  obtained  a  movement  of  the  hand  brings 
the  pencil  on  to  the  chart  to  make  a  record  of  the  obser- 
vation.     The  whole  apparatus  weighs  only  some  8  oz.,  so 
that  it  adds   very  little  to  the  weight   of  the  scotometer  ; 
it  fits  into  the   same  scotometer    "  attache  "  case   without 
alteration. 

11.  Estimation  of  torsion  on  near  vision. 

By  G.  F.  Ai>KXANr>EK. 

Ocular   torsion    with  the    visual    axes   parallel    can   be 
demonstrated  and  estimated   by  Stevens'  clinoscope  ;  but 
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Oil  near  vision  by  the  use  of  a  vertical  prism  or  Maddox 
doable  prism^  though  it  can  be  demonstrated  it  cannot  be 
estimated,  and  I  think  I  am  correct  in  saying  that  no 
satisfactory  method  of  its  estimation  has  hitherto  been 
forthcoming-,  the  application  of  Dr.  Stevens'  principle  to 
near  vision  being  difficult  and  the  instrument  a  costly 
one. 

The  projection  of  the  image  of  a  horizontal  line  on  a 
card  after  being  displaced  in  one  eye  vertically  by  a  prism 
becomes  in  the  presence  of  torsion  inclined  to  the  line  as 
seen  by  the  other  eye  ;  but  hitherto  it  has  not  been  possible 
to  estimate  the  angle  of  their  inclination,  and  if  the  pro- 
jection be  over  a  series  of  parallel  horizontal  lines  as  on 
the  card  shown  the  same  might  be  thought  to  apply  to  the 
reduplication  of  this  angle  ;  but  in  the  latter  case  the 
estimation  becomes  extremely  easy  from  the  following 
consideration,  viz.  as  the  tangent  of  an  angle  of  1°='0175 
and  this  X  100  =  1'75,  if  the  upper  line  is  100  mm.  in 
length  and  the  lower  lines  are  1'75  mm.  apart,  if  one 
end  of  the  former  when  displaced  by  a  vei'tical  prism 
coincides  with  one  of  the  latter,  each  space  covered  by  its 
other  end  corresponds  to  1°  of  torsion. 

A  prism  of  prismatic  angle  10"  is  placed  pointing  down 
in  front  of  the  I'ight  eye,  when  if  the  right  end  of  the 
displaced  upper  line  is  the  higher  we  have  ex-torsion  and 
if  this  end  is  the  lower  we  have  in-torsion. 

In  exophoria  at  the  near  distance  the  card  is  adjusted 
to  the  distance  which  brings  the  higher  end  of  the  dis- 
placed upper  line  to  coincide  with  the  top  line  of  the 
series,  when  the  number  of  spaces  and  fraction  of  a  space 
covered  by  its  lower  end  expresses  in  degrees  the  angle  of 
torsion  at  about  the  reading  distance,  and  similarly  in 
esophoria  this  angle  is  obtained  by  adjusting  the  card  to 
the  distance  Avhich  brings  the  lower  end  of  the  displaced 
upper  line  to  coincide  with  the  bottom  line  of  the  series  ; 
if  the  lateral  deviation  throws  the  dis]ilaced  u]iper  line  at 
all  oft"  the  series  it  must  1)0  bi'ought  within  its  limits  by  a 
horizontal  ])rism. 
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The  presbyopic  correction  of  the  subject  must  be  worn. 

Tlie  cards  are  made  by  Messrs.  Curry  &  Paxton,  and  it 
is  hoped  that  by  their  use  we  may  arrive  at  the  normal 
torsional  angle  ;  in  my  own  case  it  varies  between  1|  and 
2|°,  averaging  2^. 
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XI.   APPENDIX. 

The  following  were  also  brought  before  the  Society  : 

(1)  Mr.  W.  Gr.  HowARTH  :   A  specimen  showiiig  haemor- 

rhage  into  a  pituitary    cyst    following   operation 
by  the  intra-nasal  route. 

(2)  Mr.  Pkrcy  Sargent  :  A  specimen  of  suprapituitary 

tumour, 

(3)  Lieut. -Col.   H.  Herbert  :    Cases   demonstrating  the 

iris-prolapse  operation  for  glaucoma. 

(4)  Mr.    R.  Affleck    Greeves  :  A    case    of    unilateral 

proptosis. 

(5)  Mr.  Basil  Grates  :   A  demonstration  of  the  contact- 

illumination  method. 

(6)  Mr.  Maitland  Ramsay  :  Barraquer's  erisiphake. 

(7)  Sir  William  Lister  :  Two  cases   showing   holes  in 

the  hyaloid  membrane  of  the  vitreous. 

(8)  Mr.  A.  S.  Percival  :    Rotating  discs   for  estimation 

of  changes  in  the  light-sense. 

(9)  Messrs.  Barr  and  Stroud  :   The  optophone. 
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REPORT  OF  COUNCIL. 

The  Council  is  glad  to  be  able  to  report  the  continued 
prosperity  of  the  Society.  We  have  a  total  of  482  sub- 
scribing and  5  honorary  members.  During  the  Session 
1920—21,  19  new  members  have  been  elected,  there  hav& 
been  five  resignations,  four  members  many  years  in  arrears 
with  their  subscriptions  have  been  deleted  from  the  list 
of  members,  and  Ave  have  to  deploi-e  the  death  of  four 
members.  Mr.  Charles  Higgens  was  an  original  member 
of  the  Society  and  an  original  member  of  the  Council. 
His  death  leaves  Mr.  Waren  Tay  and  Sir  Tliomas  Barlow 
the  sole  survivors  of  the  original  Committee  of  the  Society. 
Mr.  Henry  Edward  Juler  Avas  also  an  original  member; 
he  served  on  the  Council  1886—89,  and  was  Vice-President 
1900—02.  Dr.  Russell  Thomas  had  been  a  member  since 
1903,  and  Dr.  T.  H.  Delany  since  1918. 

The  resolutions  passed  at  the  last  Congress,  two  in 
number,  Avere  duly  forAvarded  to  the  various  bodies 
authorised,  and  Arith  regard  to  teaching  of  ophthalmology, 
the  General  Medical  Council  sent  a  copy  of  their  minute 
of  May  31st,  1919: 

"  That  every  student  should  be  required  to  attend  a 
course  of  practical  instruction  in  ophthalmolog}'^  of  not 
less  than  ten  Aveeks'  duration,  and  that  no  student  should 
be  admitted  to  the  Final  Examination  unless  he  presents  a 
certificate  to  the  effect  that  he  has  attended  such  a 
course  regularly,  and  that  his  woi-k  in  connect iVm  there- 
with has  reached  a  satisfactory  standard." 

Copies  of  the  resolution  passed  with  regard  to  practical 
instruction  in  the  history  and  treatment  of  ophthalmia 
neonatorum,    the     Metropolitan    Asylums    Board    having 
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decided  to  allow  St.  Margaret's  Hospital  to  be  used,  with 
certain  safeguards,  for  the  purpose,  were  sent  to  the 
following  bodies :  The  General  Medical  Council,  the 
Registrars  of  the  Universities  of  Oxford,  Cambridge  and 
London,  the  Central  Midwives'  Board,  the  Examining 
Board  in  England  of  the  Royal  College  of  Surgeons  and 
the  Royal  College  of  Physicians,  and  the  Society  of 
Apothecaries.  With  the  exception  of  the  Registrar  of 
the  University  of  Cambridge,  all  these  bodies  sent  official 
acknowledgments,  and  the  University  of  London  and  the 
Central  Midwives'  Board  have  passed  resolutions  on  the 
subject  ;  the  former,  considering  that  the  question  is 
covered  by  the  regulations  for  the  third  M.B.,  have  decided 
to  take  no  action  in  the  matter ;  the  latter  thank  the 
Society  for  its  resolution,  and  express  the  hope  that 
advantage  will  be  taken  of  the  facilities  offered  by  the 
^Metropolitan  Asylums  Board  for  the  holding  of  classes  in 
-connection  with  the  treatment  of  ophthalmia  neonatorum. 

The  Eighth  Annual  Congress  of  the  Society  was  held 
^t  the  Royal  Society  of  Medicine,  1,  Wimpole  Street,  on 
April  29th,  oOth,  and  May  1st,  1920.  The  meetings  were 
largely  attended,  and  proved  successful  in  every  way. 
The  clinical  meeting  was  held  at  the  Koyal  London 
Ophthalmic  Hospital,  where  Mi-.  Percy  Flemming  kindly 
gave  a  lecture  with  lantern-slides  on  the  history  of  the 
district. 

During  the  past  year  the  Scottish  Ophthalmic  Club 
has  been  affiliated  to  the  Society. 

The  Treasurer's  Report  and  statement  of  accounts  is 
appended. 
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'I'hk  financial  condition  of  the  Society  may  be  considered 
satisfactory.  At  tlie  close  of  the  financial  year  (March 
31st)  we  had  a  credit  balance  at  the  bank  of  £44  9s.  ijd. 
By  energetic  dunning  I  have  succeeded  in  collecting  a 
good  deal  of  subscriptions  in  arrears,  amounting  in  all  to 
£62.  There  still  remain  about  £220,  a  good  deal  of  which 
I  may  still  hope  will  eventually  come  into  the  bank. 
Quite  a  number  of  members  had  not  paid  their  current 
subscriptions  when  the  accounts  were  closed  for  audit, 
and  as  a  consequence  there  are  many  who  have  not  yet 
received  their  copies  of  the  Transuctions.  This  appears 
to  be  a  source  of  grievance  to  some,  and  I  should  like  to 
emphasise  the  point  that  members  who  have  not  paid 
their  subscriptions  are  not  entitled  to  the  Transactions 
until  they  have  done  so.  Yet  once  again  I  would  call 
attention  to  the  value  of  a  banker's  order.  I  adopted  this 
year  tlie  scheme  of  sending  out  a  banker's  order  in  every 
case  in  Avhich  a  reminder  of  unpaid  subscription  was 
necessary,  but  the  invitation  has  not  been  met  with  an 
encouraging  response.  Why  will  so  many  members  con- 
tinue to  put  themselves  to  so  much  inconvenience  and  the 
Treasurer's  department  to  so  much  trouble  and  unnecessary 
expense  ?  One  minute's  trouble  in  the  filling  up  of  the 
order  and  for  the  rest  of  life  there  is  no  m(»re  botlier, 
and  the  'transactions  arrive  automatically  as  soon  as 
j)ublished. 

'J'he  very  heavy  bill  foi-  the  Transactions  and  sundry 
printing,  which  is  £310  7.s'.  (jd.  in  excess  of  that  paid  last 
year,  is  very  largely  due  to  the  expense  of  compiling  the 
General  Index  for  the  last  ten  years.      I   am   sorry  to  say 
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this  item  reached  the  very  large  total  of  £230.  It  could 
not  be  helped,  and  luckily  it  is  an  account  with  Avhich  we 
shall  not  again  have  to  reckon  until  1930.  1  think  you 
will  all  agree  that  the  work  has  been  done  in  an  extremely 
able  manner,  and  that  the  minute  and  careful  cross- 
indexing  will  prove  of  great  value.  Deducting  the  amount 
paid  for  the  Index,  we  see  that  the  Tra )i sac t ions  bill  was 
£80  7s.  6d.  in  excess  of  last  year's  account.  The  Oxford 
Ophthalmological  Congress  contributed  £48  1 9s.  7d.  as 
against  £16  last  year,  so  that  the  actual  increase  of 
expense  of  the  Transnctio)is  this  year  was  about  £60.  As 
this  year's  Transactions-,  without  reckoning  the  General 
Index,  contains  42  more  pages  than  its  predecessor,  it  will 
be  seen  that  the  actual  rise  in  cost  is  inconsiderable.  It 
is  to  be  hoped  that  we  have  now  reached  the  high-water 
nmrk  of  expense  in  this  direction.  In  order  to  meet  this 
bill  it  was  necessary  to  sacrifice  our  nest-egg  in  the  shape 
of  the  £150  which  was  on  deposit  at  the  Bank;  but  this 
loss  has  been  largely  discounted  by  a  most  gi-atifying 
increase  in  the  amount  received  bj'  sale  of  the  'iransartions, 
Avhich  this  year  brought  a  sum  of  £104  \s.  Ad.  as  against 
£39  1.S-.  4J. —  the  total  of  last  year's  sale — being  an  increase 
of  £65.  The  net  loss  to  the  Society  entailed  by  the 
sacrifice  of  the  £150  therefore  amounts  to  £85.  I  see  no 
reason  why  we  should  not  continue  in  the  future  to 
obttiin  as  much  revenue  by  sales  as  we  have  done  this 
year,  and,  if  so,  it  Avill  go  a  long  way  towards  the 
payment  of  producing  the  Tr(nisarti(>)is. 

The  "Illustrations  I'uiid  "  has  been  something  of  a 
disappointment,  not  only  in  the  actual  amount  of  sub- 
scriptions, but  more  especially  in  the  very  jxKir  individual 
response,  i  am  given  to  understand  that  certain  mi'mbei's 
object  to  this  fund  "on  pi-iiu'i])le,"'  by  \vlii(di  \  mean  that 
they  consider  that  if  a  bui'dcn  is  to  be  laid  on  the  Society 
that  it  should  be  one  that  is  shouldered  by  one  ami  all 
alike.  1  would  remind  such  meiid)ers  that  it  was  this 
very  feeling  that  some  conld  help  iiiiirh  inoi-e  easily  than 
others  that    lii-nii<_'hl   almut    the  existence  id    this   fund.       It 
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arose  in  order  to  allow  tlio  less  wealtliy  ;is  well  as  the 
more  prosperous  iiieiiibers  to  have  tlieir  contributions 
fully  illustrated  without  a  request  for  |)rivate  contribution 
to  the  expense,  and  it  is  essentially  a  means  by  which 
those  better  equipped  financially  can  help  theii-  poorer 
colleagues,  especially  the  junior  meml)ers  of  the  Society. 
I  thiidc  the  senior  menibei-s  of  the  ()phthalmolo<^-ical 
Society  ouo-ht,  all  of  them,  to  come  forward  to  give  some- 
thing to  this  fund  in  the  spirit  of  Bowman,  who,  for 
several  years  in  the  early  days  of  the  Society,  subscribed 
annually  a  sum  of  £90  to  put  the  Society  on  a  sound 
financial  basis. 

In  accordance  with  the  wish  of  the  Council  and  with 
the  approval  of  the  Trustees  I  have  invested  4.450  of  the 
subscriptions  in  4  per  cent.  Funding  Loan,  which  will 
[)roduce  an  annual  income  of  £25.  If  the  fund  c;ui  be 
increased  to  produce  an  annual  income  of  about  £70  we 
may,  T  think,  be  satisfied,  and  I  have  much  hope  that  ere 
long-  I  shall  be  able  to  announce  thai,  the  fund  has 
reached  the  necessary  figure  to  produce  that  income. 

Lastly,  I  would  draw  attention  to  the  fact  that  a  guinea 
and  a  half  seems  to  present  an  insuperable  arithmetical 
problem  to  quite  a  nundjer  of  mend)ei-s.  Seeing  that  as 
a  body  we  habitually  deal  in  the  elusive  guinea,  it  is  the 
more  surjn-ising  that  one  and  a  half  guineas  is  so  frequently 
represented  by  a  che(pie  for  thirty  shillijigs.  I  am  afraid 
that  the  mistake  most  commonly  occurs  among  the 
Oriental  members  of  the  Society,  and  I  hope  tliat  these 
remarks  will  help  to  lessen  tlie  number  of  applications  for 
eighteenpence,  which  invariably  means  that  the  Society 
in  the  end  ouly  nets  a,  shilling  and  stands  (o  lose  the 
remaining  sixpence  in  postage  and  stationery. 

Arnold    Lvwson. 
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OXFOUI)    OPHTHALArOLOGICAL  CONGRESS, 

1921. 

ANNUAL    MEF.TING    HELD    AT    OXFORD    ON 
JULY  7th,  8th  &  9th. 


Master:   Sydney  Stbphknson. 

Past  Master:   The  late  R.  W.  Doynp:. 

Deputy  Cluster  :  P.  H.  Adams. 

Hon.  Treasitrer  :   Sir  Anderson  Critchktt,  Bart.,  K.O.V.O. 

Hon.  Secretary  :    Bkrnard  Ckidland. 

REPOP.TS. 

1,    Discussion  on  the  causes  of  infection  after  the  ed'tractioii 
of  senile  cataract. 

Dr.  V.  MoRAX  (Paris)  : 

Ocui.AR  surgery  has  largely  profited  by  the  progress 
realised  in  general  surgical  technique,  especially  in  the 
sterilisation  of  instruments,  washing  solutions,  coUyna 
ami  dressings.  We  can  postulate  that  everyone  anxious 
to  operate  in  the  safest  conditions  will  have  the 
possibility,  if  he  will  only  pay  attention,  of  executing  an 
ocular  operation  witlioiit  any  infectious  germs  vvliich  his 
instruments,  liquids  or  hands  might  convey,  or  which  his 
mouth  might  send  t)Ut.  Uut  will  this  be  suHicient  to 
protect  against  every  kind  of  operative  infection  ?  Ex- 
perience unfortunately  shows  us  that,  evi-n  in  these 
conditions,  ocular  infection  nniy  develop  cither  imirudiately 
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after  operation  or  in  the  following  fortnight.  Infections 
which  appear  after  the  third  or  fourth  day  are  called  late 
infections. 

First  of  all  it  seems  to  me  necessary  to  insist  upon  the 
symptoms  which  allow  ns  to  say  that  infection  exists. 
The  evolution  of  the  non-complicated  ocular  operative 
Avound  is  well  known.  The  painful  phenomena  which 
succeed  tlie  operation  are  variable,  but  when  their  cause 
is  solely  traumatic  tliej^  cease  after  several  hours. 

The  persistence  of  pain,  its  appearance  or  exaggeration 
after  the  first  twelve  hours,  is  nearly  always  the  symptom 
which  allows  us  to  suppose  there  is  an  infectious  compli- 
cation. It  will  compel  us  to  uncover  the  eye  and  examine 
the  wound. 

We  shall  sometimes  have  the  agreeable  sui'prise  of 
seeing  that  all  is  normal,  and  attribute  the  pain  to  a 
nervous  hyperassthesia  of  our  patient.  But  more  often  we 
shall  discover  an  infiltration  from  the  edges  of  the  wound, 
an  exudation  in  the  anterior  chamber  and  in  the  pupil, 
which  forces  us  to  admit  that  an  infectious  agent  has  pene- 
trated the  ocular  tissues.  In  these  conditions  no  doubt 
subsists  in  the  mind  of  the  operator  :  an  infectious  compli- 
cation is  taking  place. 

In  other  cases  the  ocular  sensibility  is  less  acute. 
There  are  some  slight  shooting  pains,  and  when  the  eye  is 
examined  you  will  not  find  any  great  modifications  in  its 
tissues  besides  a  sclero -conjunctival  hyperaemia.  Yet  the 
eye  is  photophobic  and  watering.  If  you  use  a  lens  you 
will  perceive  on  the  edges  of  the  pupil  some  exudation, 
some  adhesions  after  the  use  of  atropine. 

Attentive  examination  son)etimes  shows  some  exudative 
precipitates.  In  certain  cases  a  plastic  exudation  partially 
occupies  the  pupil,  ami  constitutes  with  the  posterior 
cajisulo  or  the  i/t'hn.s  of  the  lens  a  greyish  nu-mbraue, 
which  iills  the  pupillary  Held. 

In  such  cases  we  call  these  iritis,  iridocyclitis  or 
plastic  iritis.  A  good  niinilter  of  operators  do  not  con- 
sider   these    cases   of    iritis    or   iridocyclitis    as    infectious 
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complications,  and  when  tliey  establish  statistics  they 
leave  out  such  cases,  considering  that  they  are  only 
traumatic  reactions. 

I  cannot  adhere  to  this  conception,  but  I  willingly 
recognise  that  the  demonstration  of  the  infectious  nature 
of  these  cases  has  not  yet  been  made  :  the  infectious 
hypothesis  does  not  rest  upon  direct  demonstrations  (as  in 
cases  in  which  we  have  grave  suppuration  of  the  globe), 
but  only  ujioii  likelihood.  Indeed,  these  slight  complica- 
tions have,  like  the  grave   ones,  become   rarer  and  rarer. 

If  it  were  a  question  of  a  traumatic  lesion,  their 
frequency  would  be  the  same  for  all  operators  ;  now,  we 
find  here  also  the  marked  influence  of  operative  qualities 
(rigorous  asepsis,  lightness  of  hand,  etc.). 

Besides  the  traumatisms  there  has  been  incriminated 
the  irritating  action  of  lens-cells,  which  often  persist  in 
the  pupillary  field  when  the  extraction  is  done  as  usual. 
Prof.  Barraquer  invokes  this  hypothesis  in  praising  the 
capsular  extraction  by  phakoerisis. 

There  is  no  doubt  that  the  persistence  of  fragments  of 
the  lens  in  cases  in  which  operative  infection,  even  slight, 
takes  place,  aggravates  the  condition  of  this  infection. 
But,  by  taking  minute  precautions  to  avoid  operative 
infection,  I  can  say  that  I  have  never  seen  cases  in  which 
I  was  able  to  convince  myself  of  the  existence  of  iritis  or 
iridocyclitis  provoked  by  the  presence  of  a  secondary 
cataract  only. 

In  my  opinion,  if  infection  does  not  complicate  the 
extraction  of  the  lens,  evolution  will  be  simple,  without 
pain  or  photophobia  and  without  watering.  The  only 
complications  which  we  could  observe  would  be  the  result 
of  bad  coaptation  of  the  wound  (by  pinching  of  the  iris 
or  the  capsule),  or  of  the  co-existence  of  other  affections, 
such  as  glaucoma. 

Now  let  us  look  for  the  causes  of  operative  infection. 
'J'hree  kinds  of  causes  must  be  taken  into  consideration  : 

Firstly,  that  which  directly  commands  the  infective 
complications  ;   I  mean  the  infective  micro-organisms. 
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Secondly,  the  mediate  causes,  which  allow  the  infective 
agents  to  be  in  the  conjunctiva  and  to  penetrate  the 
wound. 

Thirdly,  the  adjuvant  causes,  which  facilitate  ocular 
infections. 

It  might  seem  more  logical  to  study  first  the  mediate 
causes,  but  I  prefer  to  begin  with  the  microbial  causes. 

I.   Microbial  Causk  of  Operative  Infection. 

Judging  by  the  small  number  of  bacteriological  exami- 
nations of  operative  infections,  we  might  believe  that  few 
operators  have  observed  such  accidents  !  However, 
nothing  would  be  more  useful  than  a  systematic  bacterio- 
logical study  of  all  infective  accidents  complicating 
operations.  I  must  recognise  that  these  studies  are  not 
always  easy.  In  the  presence  of  this  kind  of  complication 
the  oculist  must  always  hope  that  the  infective  process 
will  stop,  or  be  arrested  by  thei'apeutics.  All  new 
traumatism  may  aggravate  the  conditions,  so  we  are  led 
to  '•'  wait  and  see."  Several  days,  several  weeks  will 
elapse  before  the  pus  is  examined,  and  it  may  be  that 
the  microbe  will  have  disappeared  by  the  time  the 
examination  is  made. 

Another  cause  of  error,  not  less  frequent,  comes  from 
the  fact  that  the  microbial  centre  may  be  very  limited. 
I  have  sometimes  observed  that,  in  s))ite  of  very  apparent 
cellular  exudalioii  in  the  iris  or  ciliary  body,  the  acpieous 
liuinonr  and  the  vitreous  did  not  show  microbes,  whei'eas 
1  found  them  on  a  point  of  the  cilinry  body.  Tlie  fact 
that  the  o-rowth  on  oi-dmurv  culture  media  obtaiiu'd  fi'om 
liquid  exti'acted  from  the  eye  iloes  not  give  ])ositive 
results,  will  not  allow  of  the  conclusion  that  an  infective 
process  is  absent,  nor  even  ol  the  j)ossibility  ol  an  infection 
produceel  by  a  non-culturable  germ. 

When  the  infective  ))rocess  has  invadi-d  the  deep 
nieinljranes  and  jirovoked  |iano]ilit  halinitis,  the  conditions 
of  bacteriological  examination  are  so  sinqjIiHi'd  that  the 
globe,  which  will  surely  become  atro])hied,  is  often  excised 
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ill  order  to  suppress  the  painful  after-effects.  The  globe 
may  then  be  easily  examined,  after  opening  it  with 
sterile  scissors,  and  pus  taken  at  the  point  of  tlie  most 
infiltrated  part. 

This  explains  to  us  that  the  published  bacteriological 
exam.inations  of  operative  infection  nearly  all  concern 
globes  deeply  infected  by  agents  of  acute  sui)i)uration. 
In  one  case  only,  reported  by  Kuhnt,  infection  was  limited 
to  an  edge  of  the  wound,  where  it  was  circumscribed  by 
treatment  and  panophthahiiitis  avoided. 

Here  are  the  statistics  of  cases  of  serious  post-operative 
infections  which  I  have  been  able  to  find  in  French, 
English,  American  and  German  papers,  and  to  which  I 
have  added  two  private  cases.  Out  of  35  cases,  21 
times  the  pneumococcus  was  found  guilty,  staphylo- 
coccus 9  times,  streptococcus  twice.  Three  tiines  there 
were  badly  determined  microbes,  which  wei-e  attributed 
to  the  siihtilis  class.  This  shows  us  at  once  the  important 
part  played  by  the  pneumococcus  in  post-operative  infec- 
tions, and  yet  I  believe  it  gives  us  an  incomplete 
impression  of  its  importance  ;  the  pneumococcus  is  still 
more  often  guilty,  and  my  opinion  is  founded  both  on 
the  examination  of  a  few  post-operative  infections  and  on 
the  bacteriological  findings  in  a  much  greater  number  of 
traumatic  infections. 

Bacteriological  findings  are  necessarily  nmch  less  often 
to  be  had  in  cases  where  the  infection  is  of  the  iridocy clitic 
type  and  evolves  no  ]/anophthalmia.  Cases  are,  however, 
to  1)6  found  in  paj)ers  ])ublished  by  Elschnig  and  Ulbrich, 
Kulnit,  Hancock,  Ki'aupa. 

Pneumococcus  was  found  twice  ;  staphylococcus  eiglit 
times;  xerosis  bacillus  once  ;  not  further  identified  bacillus 
(Gram  negative)  once. 

In  Hancock's  three  castjs  the  eye  was  taken  out,  and 
an  ant) torn ical  examination  showed  that  vitreous  and 
clujrio-retina  were  healthy,  although  clinically  panoph- 
thalmia had  been  feared.  Tlie  most  important  bacterio- 
logical study  of  this  subject  is  that  of  Kraupa,  who  writes 
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on  22  cases  of  post-operative  iritis  and  iridocyclitis  out 
of  635  opei'ations  performed  by  llllsclinig-.  In  all  of  these 
22  cases  he  punctured  the  anterior  chamber.  Seven 
times  only  did  cultures  give  any  results.  In  the  other 
15  cases,  notwithstanding  the  existence  of  hypopyon,  the 
cultures  were  sterile.  Kraupa's  conclusions  show  that 
an  hypopyon  does  not  always  prove  an  infection  to  exist. 
He  establishes  a  curious  distinction  between  these  15 
cases,  where  the  hypo])yon  was  sterile^  considering  as 
infectious  complications  those  only  where  microbes  were 
to  be  found  on  the  conjunctiva,  and  not  those  where  both 
the  conjunctiva  and  the  anterior  chamber  gave  negative 
bacteriological  findings.  It  is  a  known  fact,  however, 
that  the  hypopyon  which  follows  ])neumococcus  keratitis 
is  always  sterile,  but  that  in  no  way  proves  keratitis  not 
to  be  an  infection,  as  that  mici'obe  is  to  found  abundantly 
on  the  edge  of  the  ulcer.  I  have  shown  above  how  this 
can  be  a  cause  of  error  in  the  statistics  of  infectious 
complications.  The  study  of  these  mild  cases  of  infection 
should,  therefore,  still  be  pursued. 

Let  us  now  come  back  to  the  microbes  found,  and 
amongst  these  the  pneumococcus  comes  first.  The  pneu- 
mococcus  ought  to  be  particularly  well  known  by  oculists, 
on  account  of  the  predominant  ])art  that  that  microbe 
plays  in  ophthalmological  infections.  A  great  number  of 
authors  have  studied  it,  and  I  believe  it  necessary  to 
report  the  results  found  in  the  latter  years.  These 
researches  have  especially  dealt  with  its  cultures,  its 
virulence,  the  possibility  of  classing  it  in  several  separate 
groups  and  the  making  of  an  anti-j)neumococcus  serum. 

Although  the  pneun)ococcus  develops  with  e.ise  in  the 
human  tissues,  it  does  not  grow  well  un  all  cultural 
media.  It  does  not  develop  on  gelatine  ;  it  requires 
strictly  neutral  medi:i,  and  its  growth  is  richer  when 
human  serum  is  added.  This  ex])laiii.s  wliy  the  earlier 
bacteriologists  very  rai'ely  found  the  ])nenmococcus  on  the 
nidiealthy  as  well  as  the  healthy  conjunctiva,  gelatino  or 
ordinary  agar  being  used.       Elschnig  and   Ulbrich   added 
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lininan  serum,  and  found  the  pneuniococcus  to  exist  on 
■iO  per  cent,  of  normal  conjunctivas.  Imre  found  88  per 
cent,  positive  cases,  wliereas  preceding  observers,  as 
llernersdorff  or  Oortzen,  gave  only  5  and  4  per  cent. 
This  shows  the  importance  of  using'  culture  media  with 
human  seniiii  wlicii  one  looks  For  the  ])resence  oF  the 
]meumococcus. 

Trucho,  Cramer  and  Cdtoni  have  heen  using  with  as 
good  results  a  new  medium  vvvy  sijiijjle  to  prepare,  com- 
posed oF  jiejitone  water,  to  which  a  siuiill  ([Uinitity  oF 
glufose  is  added  : 

Water 100 

Pe])tone  chapoteaux  .  .  .  4  g. 

Glucose ......        0"20 

Salt  (NaCl) 0-50 

This  solution  must  be  slightly  alkalised. 

Truche  and  Cotoni  have  also  shown  the  ^possibility  of 
kee))iiig  a  I'ace  oF  ])iieumococci  vii-ulcnt  for  several 
months  by  nn'xing  two  parts  of  gelatine  with  one  of  a 
twenty-four-hour  cultui-e  of  such  a  medium.  The  glass  is 
sealed  and  ke])t  in  the  ice-box. 

This  leads  us  to  study  the  virulence  of  different  samples 
of  pneumococcus.  It  is  very  vai-iable,  and  we  have  no 
tests  to  judge  of  the  virulence  for  man  of  a  given  sample. 
Certain  animals— mice  and  rabbits,  for  instance — are  very 
easily  killed,  but  one  cannot  judge  of  the  virulence  for 
man  from  the  results  oF  exjieriments  on  these  animals. 
Pneumococcus  can  be  taken  from  a  normal  conjunctiva 
and  be  very  virulent  for  a  mouse,  whereas  no  virulence  is 
Found  in  other  cases  where  the  pneumococcus  comes  from 
an  acute  conjunctivitis. 

'I'ruche  and  Cotr)ni  have  shown  us  that  when  a  sample 
is  very  vii'uh'iit  For  a  mouse  it  i-emains  so  almost  indeli- 
nitely,  but  only  when  kept  in  favoui-able  conditions,  such 
as  we  have  given  al)ove,  or  by  continuous  passages 
through  the  mouse.  When  lu)  such  precautions  are  taken 
cultures  very  rajiidly  lose  their  virulence,  and  we  cnn 
easily  understand  the  great  variability  of  virulence  oF  tlie 
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piieumococcns  on  the  liuman  conjunctiva.  Evidence  of  its 
vai-iability  is  given  by  the  outbreak  of  epidemics  of 
pneumococcus  conjunctivitis  at  certain  times  of  the  yeai-, 
whereas  at  other  times  such  complications  are  rare,  and 
still  the  pneumococcus  is  to  be  found  on  the  healthy 
conjunctiva  in  such  pi'oportions  as  those  we  have  reported 
above. 

It  is  often  found  difficult  to  separate  the  pneumococcus 
from  the  streptococcus,  and  certain  authors  (Elschnig,  for 
instance)  simply  speak  of  ,"  Kettenmicrococcus,"  which 
covei's  both  the  pneumo-  and  the  streptococcus.  Several 
means  of  diagnosis  between  these  two  have  lately  been 
devised.  The  streptococcus  is  more  often  hgemolj'tic  than 
the  pneumococcus,  and  it  is  advisable  to  add  a  few  drops 
of  blood  to  the  bouillon  culture,  which  shows  the  hasmo- 
lysis  after  twenty-four  hours.  It  has  also  been  shown 
that  bile  (Neufeld,  Truche,  Cotoni  and  Raphael)  never 
dissolves  streptococci,  whereas  in  most  cases  the  pneumo- 
coccus is  dissolved,  especially  in  cases  Avhere  the  sample 
was  virulent  for  man. 

Sti"eptococcus,  after  twenty-four  hours  in  bouillon, 
makes  a  deposit,  and  the  liquid  is  clear,  but  the  pneumo- 
coccus usually  grows  at  all  heights  of  the  li(juid. 
Another  means  of  diagnosis  is  by  the  inoculation  of  the 
mouse.  The  streptococcus  does  not  usually  kill  the 
animal,  but  when  it  does,  one  does  not  find  in  tlir  blood 
the  capsulated  diplococcus  cliaracteristic  of  the  ])iienmo- 
coccus. 

We  have  dealt  at  length  on  these  cultural  conditions 
because  of  the  possibility  of  manui'acturing  an  anti- 
pneumococcus  serum  and  of  the  necessity  of  ascertaining 
for  its  use  the  presence  of  ])ncnniococci.  This  leails  ns 
to  consider  the  division  of  jtnoumococci  into  lour 
separate  groups,  which  has  l)een  established  by  several 
authors,  namely  Avery,  Chickering,  Cole,  Docliez,  Gillespie 
in  America,  Lister  in  South  Africa,  and  by  Nicole  and 
Debains  in  France.  The  distinction  of  tliese  different 
groups  is  based  on  the  agglutination   by  sjiecitic   sera,  but 
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no  distinction  exists  from  ii  dissolntion  point  of  view,  so 
tliiit  one  sernni  is  hnetericidal  for  nil  of  these  oroiips. 

Several  ant  i-pneinnocoeeic  sera  luive  been  iManuFactnred 
by  Pane,  Koenier,  'I'ruche,  and  it  lins  been  advised  by 
Inire,  amongst  others,  to  inject  snch  serum  before  oi)erating' 
as  a  preventive  of  jjneiunococcic  infection.  For  over  two 
years  in  320  operations  on  the  eye  at  the  Lariboisiere 
Hos})itai,  I  have  injected  20  c.cm.  of  Truche's  serum  a  few 
liours  before  operating-.  J  have,  however,  in  one  case  had 
a  mild  iritis,  three  times  irido-cyclitis  with  liypopyon,  l)ut 
a  Itacteriological  examination  was  not  made,  the  complica- 
tion disajipearing  rapidly.  Jn  another  case  where  the 
]acr3mal  duct  was  strictured  the  infection  was  more 
sevei'e,  and  an  enucleation  was  necessai-y.  Pneumococci 
were  found  in  the  eye. 

'I'here  is  little  to  Ix'  said  of  staj^JiyJococcits,  as  the 
frequency  with  wliicli  it  is  Found  everywhere  on  the 
human  body  has  caused  it  to  be  a  little  neglected  by 
bacteriologists.  Formeily  it  was  considei-ed  as  the  cause 
of  almost  all  infections,  but  later  its  ro/e  was  found  to  be 
much  moi-e  restricted,  ft  has  also  been  sliown  that  there 
is  a  difficulty  in  separating  it  from  the  Ejnihrmidi.s  (ilJiiis, 
which  is  a  normal  inhabitant  of  tlie  human  skin  and 
mucous  membrane.  This  is  why  one  is  still  doubtful  as  to 
tlie  role  of  the  staphylococcus  in  eye  infections  in  cases 
where  only  a  few  colonies  of  it  develop  on  cultures,  and 
when  none  is  found  on  the  dii'ect  exaiiiiiiat  inn  of   tlie  })us. 

As  to  the  microbe  of  the  suHilis  ijronj),  which  has  been 
found  in  a  few  instances,  no  exact  identifications  have 
been  made.  In  a  case  of  Hess  and  Roemer,  a  long 
bacillus  was  found  which  did  not  grow  on  usual  culture 
media.  No  anaerol)ic  culture  had  been  made.  It  was 
perhaps  the  j'^i'J  Ting  ens  bacillus,  which  is  sti-ictl}'  anaerobic, 
and  which  is  known  as  :in  infectious  agent  in  tiauniatic 
oculai'  infections. 

II. 
As     we    imw    know     the    agents    of    the    infective    post- 
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operative  complications,  we  shall  see  the  conditions  that 
favour  their  presence  on  the  margin  of  the  lids  or  on  the 
conjunctiva. 

It  will  not  occur  to  any  oculist  to  operate  on  a  patient 
whose  lids  are  affected  by  ulcerous  blepharitis  or  follicu- 
litis, because  it  is  known  that  the  staphylococcus  is  often 
present  in  these  inflammations. 

The  danger  of  infectious  complications  in  patients  with 
watering  eyes  has  long  been  known,  and  in  these  cases  it 
is  customary  to  treat  the  teai'-passage,  to  take  out  the 
lacrymal  sac,  or  burn  and  close  the  lacrjnnal  punctum 
before  the  extraction  of  the  lens  is  performed. 

Bacteriological  studies  have  given  us  a  partial  explana- 
tion of  this  danger,  showing  us  the  great  frequenc}'  of 
pneumococcus  in  the  conjunctiva  in  watering  e3"es. 

My  pupil  Fava  has  demonstrated,  for  instance,  that  in 
twenty  patients  affected  by  dacryocystitis  the  examination 
of  conjunctival  secretion  showed  pneumococcus  sixteen 
times,  streptococcus  twice,  and  that  after  treatment  by 
dacryorhinostomy  (Toti's  operation)  these  microbes  dis- 
appeared. In  any  case,  no  infectious  complications 
appeared  after  cataract  extraction  in  these  20  cases 
treated  by  dacryoi-hinostomy. 

It  may  be  a  good  precaution  to  make  a  bacteriological 
examination  of  the  conjunctival  secretion  in  all  cases 
whei-e  the  tear- passage  has  been  affected  and  treated,  and 
to  operate  only  when  pneumococcus  is  not  present. 

Are  we  able,  by  chemical  treatment,  to  destroy  the 
pneumococcus  ?  Several  products  have  been  indicated 
which  have  this  property  in  ritro — for  exam])le,  bile, 
optochin,  etc.  Unfortunately  the  irritation  of  the  mucous 
membrane  caused  by  their  use  is  too  strong,  and  we  know 
that  such  iri'itation  is  succeeded  bj'  an  exudation  of  serum 
which  may  favour  the  proliferation  of  microbes. 

Jn  com])aring  two  scries  of  opei'atioiis — in  one  J  used 
only  physiological  salt  solution  for  washing'  in  the  other 
;i  weak  solution  of  oxycyanide  of  mercury  (1  per  GOOO)  — 
1    have   been    able    to    ap])reciate    a    better    result    in    tlie 
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Ititter.  It  is  possible  that  this  weak  solution  has  some 
action  upon  the  vitality  or  the  virulence  of  the  pneumo- 
coceus,  but  it  is  difficult  to  establish  the  demonsti'ation. 

I  have  especially  insisted  upon  the  frequency  of 
pneumococci  in  lacrymal  affections,  because  it  is  now 
the  most  frequent  agent  of  operative  infections  and  the 
one  of  which  we  know  the  most.  It  seems  to  me  necessary 
to  repeat  that  other  unknown  microbes  may  surely,  just 
as  the  pneumococcus,  be  more  frequent  on  the  conjunctiva 
when  the  tear-passage  is  affected. 

It  is  rather  curious  to  see  that  it  has  never  been 
reported  that  a  specific  agent  of  conjunctivitis,  such  as 
the  diplobacillus,  has  been  the  cause  of  infection  after 
operation  for  cataract.  It  is  nevertheless  probable  that 
if  one  operates  for  cataract  on  a  patient  affected  by 
•diplobacillary  conjunctivitis,  the  diplobacillus  might  be 
the  cause  of  ocular  infection. 

With  some  patients  whose  mucous  membrane  is  injected, 
but  in  the  exudation  of  Avhich  no  special  microbes  can  be 
found,  the  operation  can  be  done  without  danger,  but  it  is 
■always  more  prudent  first  to  try  to  reduce  the  inflammation 
by  the  usual  means. 

III. 

The  rapidity  with  which  a  well-cut  wound  closes  shows 
that  the  infectious  agent  as  a  rule  can  penetrate  only 
during  the  operation.  On  the  contrary,  if  the  wound  is 
•complicated  by  the  interposition  of  epithelial  tissue,  by 
iris  tissue,  or  parts  of  the  lens  or  capsule,  infection  may 
take  place  after  the  operation  during  the  first  days  or 
even  later. 

If  it  is  rather  easy  to  disinfect  the  conjunctiva  for  a 
short  time,  such  as  during  the  operation,  we  know  that 
prolonged  disinfection  becomes  very  difficult  to  effect. 
Therein  lies  the  great  danger  of  prolapse  of  the  iris  when 
this  prolapse  is  not  covered  by  mucous  membrane. 

Therefore  one  of  the  great  improvements  realised  in 
the    fight    against    infection    is    the    modification    of    the 
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technique,  which  lias  for  its  object  the  prevention  of 
prolapse  of  the  iris  (by  iridectomy  or  suture  of  the  cornea). 

The  care  with  which  the  operator  cleanses  the  wound 
and  puts  the  tissues  back  in  their  place  is  of  great 
importance  for  the  prevention  of  secondary  infection.  It 
is  established  that  conjvinctival  wounds  are  more  quickly 
healed  than  corneal  wounds,  and  it  is  more  and  more 
customary  to  cover  the  sclero-corneal  incision  witli  a 
conjunctival  flap. 

The  following  is  an  example  of  such  a  case  of  secondary 
infection  in  connection  with  a  prolapse  of  the  iris  : 

A  Avoman,  ^et.  76  years,  had  a  stricture  of  the  tear- 
passage  without  suppuration  of  the  sac.  The  extraction 
of  the  lens  was  performed  Avithout  incident  on  February  8th, 
1916,  with  a  small  regular  iridectomy  and  a  conjunctival 
flap.  On  February  lltli  everything  Avas  normal;  the 
chamber  Avas  re-established,  the  Avound  Avell  closed  ;  no 
irritation. 

During  the  night  of  February  11th  the  patient  began 
to  complain.  The  day  after  Ave  found  a  little  lateral 
pinching  of  the  iris,  Avith  purulent  infiltration  of  the 
wound  and  hypopyon.  In  spite  of  cauterisation  by 
gah^anocautery,  sub-conjunctival  injections,  etc.,  the  in- 
fection reached  the  deep  membranes,  and  it  became 
necessary,  in  order  to  relieA'e  the  pain,  to  perform  enuclea- 
tion on  February  24th.  The  direct  examination  of  the 
pus  and  cultures  showed  the  presence  of  pneumococcus. 

Evidenth'  in  this  case  the  penetration  of  pneumococcus 
did  not  happen  at  the  moment  of  the  operation,  since  the 
examination,  three  days  after  operation,  shoAved  everything 
in  order,  but  it  occurred  at  the  moment  of  the  disjunction 
of  the  Avound  and  the  pinching  of  the  iris  by  a  cause 
Avhich  we  Avere  unable  to  decide. 

It  has  long  been  demonstrated  that  badly-healed  wounds 
— that  is  to  say,  Avounds  in  Avhich  a  part  of  iris,  capsule, 
or  lens  has  been  left,  thus  preventing  the  proper 
closing  of  the  anterior  chamber — are  predisposed  to  late 
infections.      Nevertheless,  it    seems   to    me    impossible   to 
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attribute   all   cases  of  late  infection  to   this  complication 
for  we  also  see  this  late  iritis  or  iridocyclitis  develop  when 
the  closing  of  the  wound  is  perfect.      As  I  have  already 
stated,  it  is  a  fact  which  needs  further  investigation. 

Must  we  attribute  great  importance  to  the  question  of 
general  health  as  regards  infectious  complications  ?  Are 
diabetic  or  albuminuric  patients  more  liable  to  these  com- 
plications ?  My  personal  experience  has  long  convinced 
me  of  the  equality  of  risks. 

Dr.  A.  Maitland  Eamsay  (Glasgow)  ; 

In  the  belief  that  personal  experience,  even  although 
it  be  limited,  is  always  of  interest,  I  asked  Dr.  Alexander 
Garrow  to  examine  my  records  of  extraction  of  senile 
cataract  for  the  past  twenty-three  years,  and  to  tabulate 
the  cases  in  which  immediate  infection  of  the  wound  had 
occurred.  This  paper,  therefore,  is  based  on  a  studv  of 
2146  consecutive  cases,  which  were  not  selected.  In  no 
circumstance  was  operation  refused  if  there  seemed  to  be 
any  chance  of  restoring  useful  vision.  Every  precaution 
was  taken,  however,  to  ensure  that,  as  far  as  possible, 
the  field  of  operation  was  free  from  infecting  micro- 
organisms, and  that  the  general  health  of  the  patient  was 
as  satisfactory  as  the  individual  circumstances  permitted. 
If  lacrymal  obstruction  was  found  to  be  present,  the 
operation  was  postponed  until  the  stenosis  had  been 
treated.  Extraction  of  cataract  was  not  performed  unless 
a  culture  taken  from  the  conjunctival  sac  proved  to  be 
sterile,  or  at  most  showed  only  a  few  colonies  of  Staj^hylo- 
cocciis  albus. 

Infection  of  the  wound  occurred  in  68  of  the  2146 
eyes  operated  on,  i.e.  in  8"16  per  cent.:  of  the  Q^  eyes 
infected  46  were  lost  and  the  majority  of  these  were 
enucleated.  Loss  of  the  eye  from  immediate  infection  of 
the  wound  occurred,  therefore,  in  2*14  per  cent,  of  the 
total  number  of  the  eyes  operated  on.  Latent  infection 
of  the  tear-passages  was  the  chief  source  of  infection,  and 
in  the  great  majority  of  cases  the  pneumococcus  was  the 
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infecting  microbe.  The  operation  wound  can,  however, 
Ileal  in  spite  of  the  presence  of  micro-organisms.  Indeed 
it  is  doubtful  if  cataract  extraction  is  ever  performed  in 
<;ircumstances  in  which  the  field  of  operation  is  aseptic. 
In  many  instances,  cultui-es  taken  from  the  conjunctival 
sac  before  operation  wei'e  found  to  be  sterile,  whereas 
cultures  taken  at  the  time  of  the  first  dressing  after  the 
operation  contained  virulent  pyogenic  organisms.  These, 
however,  had  apparently  in  no  way  interrupted  the  normal 
healing  of  the  wound.  Such  post-operative  observations 
on  cultures  from  the  conjunctival  sac  demonstrated  that 
the  conjunctiva  can  deal  with  infection,  and,  as  the  wound 
■of  the  coi-nea  usually  closes  very  rapidly,  it  is  not  sur- 
prising that  losses  from  suppuration  after  cataract  extrac- 
tion were  few  in  the  pre-antiseptic  days,  when  compared 
with  the  general  results  of  the  operative  surgery  of  that 
time.  A  very  remarkable  case  in  the  present  series  is 
that  of  a  man  who,  on  the  day  following  an  operation  for 
•cataract  extraction,  was  seized  with  erysipelas  of  the  face, 
including  the  eyelids.  A  culture  from  the  serous  exudate 
in  the  conjunctival  sac  showed  an  almost  pure  growth  of 
streptococcus.  There  seemed  little  doubt  that  the  wound 
in  the  eye  would  become  infected,  but  it  remained  closed 
and  healed  uninterruptedly  (Case  576). 

There  was  an  old  tradition  that  suppuration  after 
■cataract  extraction  was  most  liable  to  occur  during  very 
hot  or  very  cold  weather,  and  pei'sonally  I  have  always 
been  particularly  anxious  regarding  any  patients  on  whom 
I  had  to  operate  in  those  seasons  of  the  year  when  tlie 
air  was  laden  with  fog.  A  study  of  the  cases  under 
•consideration,  liowever,  shows  that  there  was  no  special 
liability  to  suppuration  in  any  particular  month  of  the 
3"ear,  but  that  cases  occurred  in  sporadic  outbreaks  of  one, 
two  or  three  on  successive  o])erating  days.  In  my  own 
experience,  months,  and  even  as  long  an  interval  as  three 
years,  have  passed  without  any  ciise  having  become 
infected,  and  then,  witliout  any  a]i])arent  reason,  an  e3'e 
•would  suj)))ui"ite.        I*ast  e.\})erience  had  warned  us  that 
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misfortunes  of  that  kind  rarely  come  singly,  although  it 
was  alwa^'s  very  difficult  to  discover  the  soui-ce  of  the 
infection.  An  unfortunate  series  of  three  consecutive 
cases  was  suspected  to  be  due  to  direct  infection  by  a 
nurse,  who  at  the  time  was  suffering  from  an  acute 
septic  arm  following  vaccination,  and  who  was  on  duty 
owing  to  the  fact  that  she  had  not  reported  her  dis- 
ability. Latent  disease  of  the  tear-passages  is  greatly  to 
be  dreaded,  and  may  not  be  discovered  until  after  the 
operation  for  cataract  extraction  has  been  performed. 
Extirpation  of  the  lacrymal  sac  does  not  always  ensure 
safety.  In  a  patient  in  whom  both  eyes  were  lost,  every 
precaution  was  taken  before  the  operation  on  the  second 
eye;  the  lacrymal  sac  had  been  successfully  extirpated 
and  a  culture  from  the  conjunctiva  was  demonstrated  to 
be  sterile;  nevertheless  immediate  infection  of  the  wound 
in  the  cornea  occurred,  and  bacteriological  examination 
revealed  the  presence  of  the  pneumococcus  (Case  637). 

The  2146  eyes  can  be  arranged  in  three  groups 
according  to  the  method  of  operating  : 

(1)  Simple  extraction,  125. 

(2)  Extraction  after  preliminary  iridectomy,  752. 

(3)  Combined  extraction,  1269. 

In  the  simple  extractions  no  case  of  immediate  infection 
occurred.  After  preliminary  iridectomy  there  were  21 
cases  of  infection,  i.  e.  2*79  per  cent.,  and  of  these,  14,  or 
66*7  per  cent.,  of  the  eyes  were  lost.  In  the  combined 
extractions  44  cases  became  infected,  or  3'46  per  cent., 
and  of  these,  32,  or  72*8  per  cent.,  was  lost.  Escape  of 
vitreous  humour  occurred  at  the  time  of  the  operation, 
and  the  lens  had  to  be  removed  with  the  vectis  in  10  of 
the  cases  which  became  infected,  and  of  these,  8,  /.  e. 
80  per  cent.,  were  lost,  the  rupture  of  the  hyaloid  having 
removed  a  valuable  protective  barrier  against  the  spread 
of  infection.  Of  the  68  eyes  which  became  infected,  13 
were  known  to  be  diseased — detachment  of  retina,  choroi- 
ditis, iridocyclitis,  etc. — and  of  these,  8,  or  61'6  per  cent., 
were   lost,  whereas   in  30  the   patient   was   known   to   be 
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suffering  from  impaired  general  health,  i.  e.  albu- 
minuria, arterio-sclerosis,  diabetes,  glycosuria,  myxoedema, 
bronchitis,  etc.,  and  of  these,  20,  or  66"7  per  cent.,  were 
lost.  h\  one  the  patient  was  operated  on  within  a  few 
weeks  after  an  apparent  recovery  from  influenza  (Case 
605),  and  in  another  the  operation  was  performed  four 
weeks  after  the  patient's  dischai'ge  from  the  Smallpox 
Hospital  (Case  261)  ;  in  both  of  these  cases  the  eyes  were 
lost  from  immediate  suppuration  of   the  wound. 

The  large  percentage  of  eyes  lost  after  infection — 
67'7  per  cent. — shows  that  treatment  is  of  little  avail  in 
arresting  the  progress  of  the  suppuration.  Destruction 
of  the  focus  of  infection  with  the  actual  cautery,  or 
cauterisation  of  the  wound  by  powerful  escharotics,  or  the 
introduction  of  antiseptics  into  the  anterior  chamber, 
seemed  to  precipitate  rather  than  to  retard  the  course  of 
the  inflammation.  Personal  experience  has  proved  that 
little  moi"e  can  be  done  than  to  keep  the  eye  clean  by 
frequent  irrigation  with  hot  saline  solution,  and  to  instil 
argyrol  in  20  per  cent,  solution  to  assist  in  the  cleansing 
of  the  conjunctival  sac. 

For  many  years,  ever  since  Darier  first  drew  attention 
to  its  value,  antidiphtheritic  serum  has  been  perscribed  in 
my  clinic  in  all  cases  of  infection.  Its  use  is,  as  a  rule, 
unaccompanied  by  any  constitutional  disturbance,  but 
2000  units  administered  subcutaneously  every  twelve 
hours  until  three  or  four  doses  have  been  given  greatly 
relieve  the  patient's  suffering,  and  the  treatment  modifies 
the  course  of  the  suppuration  in  so  far  that  fulminating 
panoplitliahnitis  very  rarely  occurs.  'I'he  rapid  cliange 
for  the  better  after  the  use  of  antidiphtheritic  serum  is 
apt  to  encourage  a  too  hopeful  prognosis,  but  of  the  22 
infected  eyes  in  which  serum  was  used  59"  1  per  cent, 
were  lost,  as  compared  with  a  loss  of  67"7  per  cent,  of  the 
total  number  of  the  08  infected  eyes  which  are  being  con- 
sidered in  this  paper.  After  the  eye  is  definitely  lost,  the 
sooner  it  is  removed  the  better.  It  is  generally  believed 
that  sympathetic  inHammation  never  occurs  after  suppur- 
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ative  panoplitliahnitis ;  but  in  a  man  whose  left  eye  was 
destroyed  by  suppuration  after  catai-act  extraction, 
sympathetic  inflammation  occurred  in  the  right  eye  two 
months  after  the  operation.  Enucleation  of  the  shrivelled 
stump  was  performed  without  delay,  but  had  no  effect  on 
the  progress  of  the  iridocyclitis  in  the  left  eye,  which 
ultimately  became  blind   (Case  20). 

Mr.  Harrison  Butler  (Birmingham) 

thanked  Dr.  Moi'ax  for  his  able  exposition  of  the  bacterio- 
logical side  of  infection  after  cataract  extraction.  He 
had  had  the  advantage  of  visitinof  Dr.  Morax's  clinic 
in  Paris,  and  had  admired  the  careful  methods  which 
were  there  adopted  to  avoid  infection  from  without ;  he 
most  strongly  advised  any  member  of  the  Congress  who 
<;ould  do  so  to  visit  the  clinic  and  see  for  himself. 

He  felt  that  there  were  many  who,  like  himself,  felt 
the  need  of  a  r<'sum<i  of  the  most  recent  work  on  the 
bacteriology  of  infection — a  need  which  had  now  been 
supplied. 

Dr.  Morax  had  dealt  with  exogenous  infection,  and  this 
was  undoubtedly  the  most  important,  in  that  much  could 
be  done  to  avoid  this  source  of  trouble  ;  in  fact,  he  felt 
that  it  was  almost  dangerous  to  suggest  that  there  was 
another  aspect  of  the  case — that  eyes  could  be,  and  were, 
lost  from  an  endogenous  infection.  It  was  a  dangerous 
doctrine  if  it  led  to  the  slightest  relaxation  in  our  aseptic 
technique. 

Still,  he  could  not  conceal  the  feeling  that  some  at  least 
of  the  serious  cases  of  irido-cyclitis  were  not  due  to  an 
exogenous  infection,  but  to  organisms  or  toxins  carried 
to  the  eye  by  the  circulation.  He  had  made  a  most 
•careful  study  of  all  the  cases  of  this  type  that  had 
occurred  in  his  practice  during  the  past  fifteen  years  in 
England  and  also  in  the  East,  and  he  was  forced  to  the 
conclusion  that  some  of  them  were  endogenous  in  origin. 
He  had  recently  read  a  paper  on  the  subject,  which  was 
contained    in    the    Tran-'^nrfions    of    the    OphtJinhni>h>rjical 
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Society  (vol.  xl,  p.  181).  Members  could  read  this  paper, 
so  he  would  only  outline  the  facts  which  had  led  him  to 
think  that  there  could  be  an  endogenous  infection  -. 

(1)  A  type  of  cyclitis,  similar  to  post-operative  cyclitis, 
was  not  infrequently  seen  in  old  persons,  chiefly  women, 
who  had  received  blows  upon  the  eye  without  any 
perforating  wound. 

(2)  In  Palestine,  where  he  had  worked  for  four  years  in 
the  British  Ophthalmic  Hospital,  they  wei*e  obliged  ta 
operate  upon  patients  whom  he  would  not  look  at  in 
England.  The  majority  suifered  from  trachoma,  and 
they  had  advanced  pyorrhoea  witii  spongy  scorbutic  gums. 
It  was  singular  that  ordinary  iritis  was  seldom  seen  in  the 
out-patient  department,  and  if  a  patient  had  to  be  treated 
for  iritis  it  was  generally  found  that  he  had  been  con- 
taminated with  civilisation,  and  came  from  Jaffa  or  Egypt. 
Although  the  patients  were  often  personally  dirty,  and  the 
operators  used  only  the  ordinary  aseptic  precautions,  yet 
cyclitis  after  extraction  was  almost  unknown.  There  they 
had  all  the  conditions  favourable  to  external  infection,  yet 
cyclitis  did  not  occur.  Panophthalmitis  was  seen  in  about 
1  per  cent,  of  the  operations — a  larger  proportion  than  in 
England — and  this  supported  the  view,  which  no  one 
Avould  combat,  that  panophthalmitis  and  wound  suppuration 
were  always  caused  by  external  infection. 

(3)  Post-operative  cyclitis  was  far  more  likely  to  affect 
the  second  eye  operated  upon  than  the  first.  If  one  eye 
was  lost  from  cyclitis  it  was  the  rule  for  the  second  eye 
to  be  affected  even  more  rapidly  and  severely.  This  fact 
afforded  a  mathematical  proof  that  infection  was  not 
likely  to  be  from  without,  or  that  if  so  it  was  due  to  an 
abnormal  lack  of  resisting  power.  If,  for  example,  they 
granted  that  in  100  extractions  five  eyes  were  affected 
with  iridocych'tis,  the  algebraical  ]irobability  that  an}'  two- 
cases  would  occur  in  the  same  patient  was  so  slight  tliat 
it  amounted  to  an  impossibility. 

(4)  The  condition  was  far  commoner  in  women  than 
in  men.      Of  fifteen  cases  which  followed  a  normal  opera- 
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tion,  eleven  were  in  women  ;  and  even  when  he  excluded 
all  possible  causes,  such  as  diabetes,  the  remainder  were 
all  women.  One  of  these  had  since  undergone  an  opera- 
tion for  fibroids.  The  logical  conclusion  he  came  to  was, 
that  there  was  a  factor  in  Avomen  which  was  absent  in 
men  which  might  render  them  very  bad  subjects  for 
extraction.  He  did  not  see  how  they  could  avoid  the 
opinion  that  this  factor  was  connected  with  the  genital 
sphere.  He  cited  a  case  in  which  a  patient  of  his  had 
her  lens  extracted.  Thei-e  was  no  pathological  injection, 
and  she  left  the  hospital  with  a  white  eye.  Yet  irido- 
cyclitis set  in,  and  the  eye  had  to  be  reinoved.  Every 
effort  was  made  to  trace  any  possible  source  of  infection, 
but  in  vain.  Six  months  later  a  preliminary  iridectomy 
was  performed  upon  the  remaining  eye.  Iridocyclitis 
set  in  at  once,  and  the  eye  is  now  soft  and  shrunken.  In 
this  case  the  cultures  made  from  the  eye  upon  agar  smeared 
with  blood  and  incubated  for  forty-eight  hours  were 
sterile.  He  could  not  think  that  there  was  an  exogenous 
infection  in  this  case. 

Mr.  Butler  said  that  he  tof)k  every  possible  aseptic 
precaution  upon  the  lines  employed  by  Dr.  Morax,  and 
yet  these  cases  occurred  from  time  to  time. 

He  did  not  think  that  he  was  getting  as  many  cases  as 
he  used  to  do,  and  he  believed  that  increased  attention  to 
asepsis,  more  careful  culture  work,  and  examination  of  the 
state  of  the  mouth  and  of  the  general  condition  of  the 
patient,  were  having  a  good  result.  He  felt,  however,  that 
if  these  cases  were  due  to  outside  infection  greater  atten- 
tion to  the  details  of  aseptic  technique  should  have  more 
effect  than  he  had  observed.  The  difference  between  the 
results  of  men  who  adopted  i-igorous  methods  and  those 
who  used  ordinary  aseptic  pi'ocedures  was  not  great — in 
fact,  almost  negligible. 

Some  facts  lie  had  observed  after  needling  soft  cataracts 
in  children  afforded  support  to  the  theory  of  endogenous 
infection.  He  used  to  regard  infection  after  discission  as 
always  due  to  dirty  surgery,  and  he  had  never  had  a  case 
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till  suddenly  in  one  year  he  lost  three  eyes.  In  one  case 
a  child  was  found  to  have  a  whitlow  which  had  been  over- 
looked. Another  developed  general  fui-unculosis,  and  a 
third  died  a  month  after  the  eye  had  been  removed  from 
meningitis,  which  was  said  to  be  pneumococcal.  Here 
there  were  three  children,  alt  showing  signs  of  general 
sepsis,  and  in  all  three  the  eye  became  affected  with  a 
destructive  iridocyclitis.  Another  adult  nearly  lost  an 
eye  after  discission  of  cataract,  and  it  was  ascertained 
that  he  had  recently  suffered  from  double  pneumonia. 

He  would  like  to  mention  a  fact  in  favour  of  infection 
from  without.  He  had  recently  gone  through  the  notes 
of  fifty  consecutive  exti-actions  in  his  three  hospitals.  At 
the  Coventry  Hospital  one  eye  was  lost  ;  at  the  Birming- 
ham Eye  Hospital,  four ;  at  the  Warneford  Hospital, 
seven.  This  showed  the  effect  of  environment.  At  the 
Coventry  Hospital  he  had  a  special  eye-ward  under  an 
experienced  eye  sister.  During  the  war  the  efficiency  of 
the  department  did  not  suffer,  with  the  result  that  but  one 
eye  was  lost  and  that  a  fortnight  after  the  patient  had 
left  the  hospital — the  case  alread}^  recorded.  At  Birming- 
ham during  the  war  it  was  almost  impossible  to  get  the 
wards  cleaned  and  dirty  cultures  were  the  rule.  As  soon 
as  the  wards  were  cleansed  one  at  once  got  clean  cultures 
and  no  further  eyes  were  lost.  At  the  Warneford 
Hospital  the  patients  were  distributed  among  the  general 
surgical  wards  ;  conditions  were  most  unsuitable  for 
extractions  and  seven  eyes  were  lost — two  from  panophthal- 
mitis and  the  rest  from  cyclitis.  In  all  three  hospitals 
the  operations  were  performed  undei*  the  most  stringent 
aseptic  conditions. 

Mr.  John   Hern    (Darlington) 

said  he  should  like  to  compliment  Dr.  ^lorax  on  the 
extreme  caution  and  ability  he  had  shown  in  describing 
to  them  what  was  a  subject  of  the  greatest  importfince. 
He  \v;is  sure  Dr.  Morax  had  laid  them  under  a  deep  debt 
•of    oblij>'ation.      He  would  like   to    mention  two   or   three 
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things.      Their    discussion   that    morning    was   limited    to 
infection,  but  he  would  like  to  mention   that  when  he  was 
doing   general    surgery   many    years    ago   he   was    rather 
struck   with    the    idea   that    the   pneumococcas   was    our 
common  enemy,  and  his  experience  in  eye  cases  was  quite 
in  accordance  with  the  statement  of  Dr.  Morax   that  the 
pneumococcus  Avas  one  of  the  greatest  enemies  the  operator 
had  to  face.      It   seemed  to    him,  however— and   with   all 
respect  to  Mr.  Harrison  Butler— that  the  best  plan   would 
be  to  set  aside  the  question  of  internal   infection,  because, 
from  Mr.  Butler's  own   showing,  he    had   not   lost  an  eye 
from  this  source.      He  would  rather  go  on  the  supposition 
that  there  was  no  such  thing  as  internal  infection,  though 
he  had  never  been  able  to  prove   it.      Nothing  had  been 
mentioned  by  Dr.  Morax  or  Mr.  Butler  about  cocaine  as  a 
probable  cause  of  infection,  and  in   this  respect  he   (Mr. 
Hern)    mentioned    that    certain    specimens   of    cocaine   he 
had  subjected  to  a  bacteriological  examination  contained 
numerous  germs.    That  was  perhaps  a  source  of  infection. 
■On  the  other  hand  he  had  always   insisted  upon  the   care 
of   the    mouth,    and    he    Nvas  perfectly  certain  that  a   bad 
mouth  was  a  possible  cause.      He  had  seen  cases  of  irido- 
cyclitis which  had  been    produced  from   infection  of  the 
teeth.      Mr.  Butler  had  mentioned  his  experience   abroad, 
but  he  (Mr.  Hern)   had   come   to   the  conclusion  that  the 
people  there  were  so  filthy  that  their  mouths  had  become 
immune  to  the  germ.      He  did  not  think  they  could  apply 
that  to  the  European,  who  had  always    been  advised   to 
:avoid  infection  fi-om  the  mouth  where  it  could  be  done. 

Mr.  E.  H.  Stack  (Bristol) 
Temarked  that  he  wished  to  emphasise  two  points  which 
he  thought  had  not  been  very  strongly  brought  forward. 
The  first  was  the  importance  of  the  general  health  of  the 
patient,  apart  from  any  organisms  which  could  be  found. 
He  supposed  it  was  the  feeling  of  many,  but  he  would  say 
he  was  much  more  anxious  about  the  result  of  cases  Avhere 
.albuminuria,  diabetes  or  chronic  heart  disease,etc.,existed. 
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than  lie  was  about  the  ordinary  healthy  person,  and  it 
was  quite  probable,  when  adding  up  their  cases  of 
infection,  they  would  find  a  larger  percentage  in  the 
former  section  than  in  the  latter.  The  second  point  he 
was  interested  in  and  felt  very  strongly  about  Avas  the 
operation.  It  was  all  a  question  of  a  smooth,  quiet  and 
beautiful  operation,  and  if  there  was  the  slightest  hitch 
he  could  not  anticipate  what  might  happen.  Personally 
he  was  much  more  anxious  about  those  cases  he  had 
mentioned  than  any  of  the  others,  his  opinion  being  that 
there  was  a  much  larger  percentage  of  infection  after 
slightly  faulty  technique  than  when  the  operation  was  an 
almost  pei'fect  one.  The  operation  was  everything.  If  a 
conjunctival  flap  Avas  cut  badly  it  was  more  dangerous 
than  if  it  was  not  cut  at  all,  especially  if  it  was  not  quite 
covering  the  whole  wound.  He  ahvays  thought  there  was- 
a  little  more  anxiety  in  those  cases  than  if  one  cut  out  at 
the  edge  of  the  cornea.  He  preferi-ed  the  flap,  and  with 
regard  to  the  infection  after  operation,  he  thought  that  in 
a  clean  wound  one  less  often  got  it.  Ver}-  rarely  was 
there  infection  after  a  clean  iridectomy,  and  as  far  as 
infection  after  needling  was  concerned,  he  was  of  the 
opinion  that  the  bruising  made  by  the  Avagging  of  a  round 
needle  might  allow  organisms  to  get  in  after  the  operation. 
Therefore  he  adA'ocated  most  earnestly  the  importance  of 
manual  dexterity  as  the  method  for  preventing  infection. 

Mr.  P.  H.  Adams  (Oxford), 
referring  to  infection  from  teeth,  said  he  noAv  always 
insisted  upon  all  mouths  being  put  in  a  proper  state  before- 
starting  on  operations.  People,  especially  old  country 
folk,  allowed  their  mouths  to  get  into  an  ajqialling  state. 
Getting  rid  of  the  teeth  Avas  not  a  very  serious  matter  as 
they  were  usually  useless  to  their  owner.  The  danger  of 
such  infection  was  impressed  upon  him  a  short  time  ago. 
A  certain  })atient,  avIio  aa'ps  I'eci'iitly  operated  on  for 
cataract,  escaped  the  mouth  inspection  by  accident.  After 
the  operation  the   eye  became  inflamed  and   continued  so 
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for  some  time.  The  house-surgeon  drew  his  attention  to 
the  patient's  bad  teeth,  and  he  was  sent  to  the  dentist  to 
have  them  removed,  and  the  result  was  very  alarming. 
The  eye  condition  became  very  much  worse,  presumably 
from  the  opening  up  of  the  tissues  by  extraction  of  the 
bad  teeth,  allowing  the  germs  or  their  toxins  to  escape 
into  the  circulation  in  greater  numbers.  It  was  very 
important,  he  contended,  that  all  bad  teeth  should  be 
removed  and  the  mouth  put  into  a  clean  and  healthy  con- 
dition at  some  reasonable  time  before  the  operation. 

Mr.  J.  BURDON-COOPER  (Bath)  : 

'Jlxe  material  on  which  I  have  drawn  for  my  remarks 
on  this  discussion  comprises  some  180  cases  operated  on 
in  private  over  the  last  10  yeai-s,  and  about  500  odd 
extractions  from  the  records  of  the  Bath  Eye  Infirmary, 
covering  a  period  of  12  years  from  1908  to  1920  seriaiim. 
In  order  to  save  time  and  to  be  as  concise  as  possible,  I 
cannot  do  better  than  adhere  to  the  admirable  scheme 
adopted  by  Dr.  Morax.  In  the  private  cases  I  find  that 
in  no  instance  have  I  had  an  immediate  infection  or 
suppuration  of  the  exti-action  wound.  In  hospital  practice 
there  have  been  four,  which  woi^ks  out  at  a  little  lower 
than  1  per  cent.  Immediate  infection,  that  is,  that 
coming  on  within  eighteen  hours  of  the  section,  I  attribute 
largely  to  faulty  technique,  using  the  term  in  its  broadest 
sense,  comprising  default  in  the  surgeon,  his  assistants, 
instruments,  methods,  etc.,  together  with  the  lack  of 
reasonable  attention  to  the  conjunctival  sac,  which,  through 
being  culpably  unclean,  has  admitted  of  direct  infection 
of  the  wound.  It  is  comparatively  easy  to  determine  in 
such  cases  the  direct  factor  by  making  a  culture  fi-om  the 
wound.  If  this  course  in  the  main  agrees  with  a  previous 
bacteriological  finding  in  the  conjunctival  sac,  the  evidence 
is  presumptive  that  the  conjunctiva  is  the  source  of  the 
infection ;  if  not,  I  should  consider  it  as  due  to  a  fault 
of  technique,  or  to  a  factor  not  under  our  control.  As 
we  have  had  privately  no  experience  of  immediate  infection 
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within  the  last  ten  years,  I  was  interested  to  hear  my 
nurse^s  own  opinion  for  the  same.  I  give  it  in  her  own 
words,  "Our  success  in  operations  for  cataract,  apart  fi-om 
the  operative  side,  is  mainly  due  to  the  little  handling" 
of  the  eye  before  and  after  operation.  The  patient  is 
not  wori'ied  by  a  lot  of  pi-eparation  prior  to  operation  nor 
even  at  the  time.  It  is  done  in  their  own  bedroom  with 
as  little  fuss  as  possible,  so  that  they  are  really  very  little 
agitated.  Aperients  are  given  three  days  and  a  mild 
vegetable  laxative  on  the  evening  before  the  operation. 
Drops,  dressings,  lotions  are  prepai'ecl  the  previous  day. 
and  are  re-sterilised  on  the  moi'iiing  of  the  operation. 
Distilled  water  is  used  throughout,  instruments  are  all 
boiled  (including  the  knife),  and  in  private  cases  we  have 
used  lavage  of  the  anterior  chamber  for  at  least  ten  years, 
the  same  nozzle  and  tubing  still  doing  duty." 

A  brief  note  on  two  cases  may  not  be  without  interest. 
E.  D — ,  complete  cataract  right ;  L.Y.  -^.  Extraction,  E,., 
June  25th,  1919  ;  button-hole  iridectomy  ;  18  hours  after, 
wound  septic ;  smear  showed  a  mixed  infection  and  a 
culture  streptococci.  Nurse  G — ,  under  the  care  of  my 
colleague,  had  been  operated  on  three  days  previously  in 
the  same  ward,  and  the  wound  was  definitely  septic  on  the 
fourth  day.  E.  D —  was  operated  upon  by  me  in  the 
same  ward  on  the  morning  of  the  fourth  day  after  Sister 
Gr —  was  done,  without  knowing  the  case  was  septic. 
About  20  hours  after  there  was  a  virulent  infection  of 
the  eye  in  my  case,  which  was  lost  through  panophthal- 
mitis. The  difficulty  in  such  cases  is  not  so  much  in 
knowing  the  direct  factor,  but  Imw  it  got  there.  In  this 
case  it  may  have  been  faulty  technique,  or  as  the  beds 
were  immediately  opposite  each  other,  the  organisms  may 
have  been  air-borne.  This  bears  out  Mr.  H.  Butler's  point 
on  environment.  Another  case,  T.  S — ,  double  cataract, 
aged  70;  extraction  March  5th,  1921;  l)utton-hole  iridec- 
tomy, septic  second  day;  orbital  cellulitis;  ten)perature, 
101° ;  five  daj's'  culture  showed  cocci  of  streptococcal 
group,   probably   pneumococci.      Another   case   was  pneu- 
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mococcal,  and  was  probably  of  lacrymal  origin,  which 
brings  me  to  speak  of  the  immediate  factor.  Here  I 
tliink  we  must  realise  that  almost  eveiy  known  organism 
has  been  found  at  some  time  or  other  in  the  conjunctival 
sac,  and  it  is  impossible  to  render  it  sterile.  My  own 
experience  as  far  as  an  immediate  factor  is  concerned  is 
that  the  less  the  conjunctiva  is  disturbed  or  irritated  the 
better.  I  have  a  wholesome  respect  for  it,  and  put  it 
into  practice  by  avoiding  test  dressings,  strong-  mercurial 
or  other  irritative  solutions,  which  only  cause  necrosis  of 
the  cells  and  interfere  with  their  vitality.  Syringing  the 
lacrymal  sac  and  duct  is  best  done  some  time  befoi-e 
operation,  say  at  the  time  of  making  a  culture. 

The  importance  of  good  drainage  and  sound  lacrymal 
passages  is  now  well  recognised,  and  no  syringing  with 
strong  antiseptics  can  be  accomplished  without  decided 
hypertemia,  swelling,  and  consequent  slacking  of  the 
drainage,  thus  favouring  organism  distribution.  Here  I 
should  like  to  put  in  a  plea  for  preliminary  iridectomy  at 
the  expense  of  probably  being  labelled  "  old-fashioned." 
It  gives  a  good  indication  of  the  patient's  recuperative 
power  and  the  behaviour  of  his  conjunctiva,  and  1  have 
actually  had  cases  which  have  given  me  greater  trouble 
and  reaction  with  it  than  even  after  the  extraction.  The 
information  gained  is  of  value. 

To  come  now  to  late  infection.  In  my  pi-ivate  cases  I 
find  seven  eyes  were  lost  :  Plastic  iridocyclitis,  expulsive 
hasmorrhage  on  the  eighth  day  through  straining  at  stool 
(a  rare  case)  ;  serous  cyclitis  with  "  K.P.,"  two  cases, 
induced  probably  by  soft  cortical  matter  remaining  behind 
through  faulty  technique  plus  the  addition  of  organisms. 
Another  of  diffuse  opacity  of  the  cornea  and  disorganisa- 
tion of  the  eye  through  washing  out  the  anterior  chamber 
with  1  :  10,000  solution  of  perchloride  supplied  by  mistake 
for  normal  saline. 

I  have  gone  through  a  comparatively  long  list  of  late 
infections  of  the  eye  which  have  occurred  in  hospital 
practice,  many  of  which   have  had  to  be  eventually  enu- 


400      INFKCTION   AFTKR    EXT[{ACTIOX    OF   SENILE    CATARACT. 

■cleateJ  for  fear  of  sympathetic  disease.  Mild  post-operative 
iritis  couiiiig  on  about  the  third  day,  and  lasting  varying 
lengths  of  time  up  to  the  patient  leaving  the  home,  which 
■only  slightly  interferes  with  the  subsequent  good  visual 
acuity,  is,  I  feel  sure,  not  infective  originally,  though  it 
may  become  so ;  this  would  be  indicated  by  progress  of 
the  inflammation,  by  its  becoming  plastic  with  narrowing 
■of  the  pupil,  development  of  synechias  and  perhaps  one 
•or  two  spots  of  K.P. 

I  should  like  to  know  how  far  we  are  right  in  labelling 
these  cases  infective,  and,  if  not,  what  is  the  indication 
of  infection  ?  That  we  may  have  to  go  very  far  afield  to 
find  a  cause  is  shown  in  the  following  private  case — hardly 
a  straightforward  cataract,  it  was  a  case  of  plastic  irido- 
cyclitis in  an  old  lady  of  72.  In  it  I  traced  an  setiological 
relationshijD  to  a  streptococcal  apical  abscess  of  the  same 
side.  The  case  had  been  operated  on  previously  for  right 
cataract ;  the  eye  had  to  be  removed  for  fear  of  sympathetic. 
When  the  patient  came  to  me  the  other  eye  was  quiet, 
but  there  were  signs  of  a  mild  cyclitis  and  one  or  two 
spots  of  K.P.,  and  cataract  nearly  complete.  After  the 
greatest  care  and  general  treatment,  inspection  of  the 
teeth  a  second  time  (they  had  been  gone  over  before),  I 
was  persuaded  to  attempt  extraction.  The  result  was 
deplorable.  A  severe  plastic  iridocyclitis  followed  the 
operation  almost  immediately  and  defied  treatment.  At 
the  end  of  the  month  I  had  the  teeth  examined  and  a 
suspicious  molar  was  removed,  and  from  it  a  streptococcus 
was  isolated.  After  the  use  of  a  vaccine,  extraction  and 
removal  of  the  teeth  the  eye  quietened  down.  Here  I 
think  the  streptococcus  existed  in  a  latent  condition  in 
the  eye,  and  in  this  regard  I  should  like  to  ask  a  question 
of  Dr.  Morax  or  others.  Is  a  "K.P."  spot  always  evidence 
of  an  organism  in  the  eye  itself  ?  The  organism  in  this 
case,  I  take  it,  took  advantage  of  the  depressed  resistance 
occasioned  by  the  section,  the  adjuvant  factor  being  the 
deficient  vitality  of  the  patient  consequent  on  toxin 
absorption. 
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The  consideration  of  these  late  infections  brings  me  to 
the  next  heading,  namely,  the  adjuvant  factor  which 
favours  ocular  infection.  This  factor  I  should  unhesi- 
tatingly say  is  the  general  condition  and  vitality  of  the 
patient,  used  in  its  broadest  sense.  This  field  of  investi- 
gation is  admittedly  a  wide  one  and  in  measure  accounts 
for  a  scant  knowledge  of  late  post-operative  infections, 
and  it  is  here  I  think  there  is  the  greatest  room  for 
advance.  My  own  ignorance  of  them  was  colossal,  and  I 
■can  only  state  my  own  views  as  they  shape  themselves  in 

my  mind. 

The  chief  focal  infections  encountered  in  the  practice  of 
ophthalmology  to-day  are  the  teeth,  tonsils  and  intestines. 
These  I  consider  are  not  fads,  but  are  realities  to  be 
looked  for  and  eradicated  if  our  operations  are  to  be 
successful.  Deep-seated  and  hidden  foci  of  oral  infection 
are  most  virulent,  and  one  would  emphasise  the  importance 
of  a  routine  tonsillar  examination,  as  the  tonsils  are  not 
only  receptors,  but  transmitters  of  many  infectious  pro- 
■cesses.  Errors  of  diet,  pyorrhoea,  undue  use  of  sugar  are 
the  starting-points  of  hyperacidity  and  toxaemia,  for  every 
inflammation  from  the  crown  of  the  head  to  the  sole  of 
the  foot  makes  greater  headway  in  an  acid  body.  Urinary 
acidity  is  a  point  one  would  pay  considerable  attention  to 
in  cataract  patients.  I  should  have  great  hesitation  in 
operating  upon  a  case  with  a  urinary  acidity  of  more  than 
40  units  of  decimal  normal  soda  solution  without  previous 
treatment  by  alkalies.  My  impression  is  that  the  liver 
is  the  great  defaulter  in  producing  relative  acidity  of  the 
tissues,  thus  favouring  inflammation  and  infection.  The 
products  of  the  bile,  especially  the  acids,  are  extremely 
irritative  to  both  muscle  and  nerve. 

I  have  recently  had  two  cases  which  forcibly  impressed 
upon  me  this  fact  :  in  one  the  patient  indulged  in  a  heavy 
supper  on  the  night  before  admission,  Avith  the  result  that 
after  the  extraction  he  was  ill.  There  was  copious  bilious 
vomiting,  and  the  eye  on  the  next  day  looked  as  if  it  was 
on  the  verge  of  panophthalmitis.      The  case  cleared  up  on 
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aspirin  and  soda.  The  hospital  case  was  exactly  similar  ; 
for  two  or  tlii-ee  days  there  was  a  copious  dark  copper- 
coloured  vomiting  and  the  anterior  chamber  Avas  turbid, 
but  cleared  when  the  vomiting  stopped.  The  wound  healed 
well,  and  the  patient  was  discharged  in  record  time.  The 
appearance  of  these  cases  is  decidedly  alarming.  I  think 
it  is  because  of  their  reducing  this  acidity  that  aspirin, 
bicarbonate  of  potash  and  soda  do  so  well  and  are  so 
useful  in  post-operative  inflammatory  conditions. 

I  have  little  time  left  to  say  anything  about  intestinal 
toxemia,  but  this  plays  an  important  part  in  ocular  infec- 
tion. Prof.  Lewis  even  goes  so  far  as  to  say,  speaking  of 
the  aetiology  of  lenticular  changes,  that  every  patient 
presenting  such  a  condition  is  suffering  from  intestinal 
toxasmia.  Ziegler  has  recently  emphasised  the  importance 
of  sub-oxidation.  From  our  experience  in  ocular  infection 
in  general  no  treatment  seems  at  all  effectual  until  the 
teeth,  urethra  or  uterus  are  treated,  and  I  should  warn 
against  operations  being  undertaken  near  or  during  the 
menstrual  period.  In  a  recent  hospital  case  the  eye 
became  septic  on  the  third  day.  The  patient  had  started 
menstruating  the  day  after  she  was  operated  on  and  there 
was  no  sign  of  wound  sepsis.  Panophthalmitis  followed 
and  the  eye  had  to  be  enucleated. 

In  my  experience  of  focal  infections  of  the  eye  the 
infection  is  as  a  rule  chronic  and  of  low  virulence,  and  it 
is  important  to  bear  in  mind  that  more  than  one  focus  may 
have  an  aetiological  beai'ing  on  the  condition  at  the  same 
time.  The  commonest  organisms  met  with  in  operations 
are  the  streptococcus  and  pneumococcus,  to  which  may  be 
added  in  several  cases  the  gonococcus. 

Mr.  N.  C.  PiDLEY  (Leicester) 

said  he  was  of  opinion  that  acute  infection  might  not  find 
itself  in  the  first  few  days.  He  remembered  two  cases 
where  the  eye  had  acute  suppuration,  though  it  looked  all 
right  for  the  first  nine  days.  Fortunately  in  these  two 
cases  recovery  took  place^  although  the  anterior  chambers 
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■were  full  of  yellow  pus.  Considering  that  the  eye  ^v:l^;  ;i 
closed  cavity  and  that  he  was  not  justified  in  opening-  it 
for  taking  a  culture,  he  injected  anti-Staphtjlococcu.'< 
aureus  vaccine  and  also  prescribed  mercury,  and  the 
infection  disappeared.  Concei-ning  the  part  environment 
played,  he  said  there  was  not  the  slightest  doubt  that  it 
was  very  important.  Infection  took  place  after  the 
operation  in  many  cases,  because  in  the  first  place  private 
cases  always  did  better  than  hospital  cases.  At  Leicester 
the  aural  surgeon  was  allowed  to  have  a  number  of  beds 
in  his  (Mr.  Ridley's)  wards,  and  as  these  were  mostly 
cases  of  mastoid  disease  he  found  repeatedly  that  certain 
eye  cases  were  going  wrong  with  infection  after  the 
operations.  Subsequently  he  had  the  aural  surgeon 
excommunicated  and  the  eye  operations  went  better  after- 
wards. For  many  years  he  had  used  double  cyanide 
ointment  immediately  after  operation  and  the  results  were 
thereby  improved.  It  was  absolutely  impossible,  he  con- 
tended, to  sterilise  the  conjunctival  sac,  and  he  maintained 
that  it  never  could  be  sterilised.  Then,  again,  in  eyes  in 
which  the  cornea  was  very  flabby  and  collapsing,  on 
restoration  to  its  original  position  there  must  be,  he 
thought,  a  certain  amount  of  suction  of  whatever  was 
handy,  and  in  such  cases  he  always  irrigated  with  saline 
solution.  FolloAving  Devereux  Marshall,  he  made  the 
puncture  for  discission  through  the  conjunctiva  at  the 
corneal  margin,  and  in  this  respect,  too,  he  thought  there 
was  a  greater  chance  of  the  wound  healing  without  danger 
of  infection. 

Major  A.  E.  T.  Lister,  I. M.S. : 

During  the  last  twenty  years  I  have  operated  on  a  large 
number  of  cataracts  and  have  tried  most  of  the  better- 
known  methods  of  operation.  I  have  also  had  the 
opportunity  of  seeing  a  very  large  number  of  operations 
done  by  others,  and  of  seeing  the  immediate  after-results. 

This  Congress  is  valuable,  in  that  we  have  an  opportunity 
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■of  hearing  others'  experience.  I  will  give  you  mine  on  a 
few  points  for  what  it  is  worth. 

(1)  As  to  the  value  of  the  use  of  antiseptics  in  the  con- 
junctival sac  before  operation  in  combating  infection 
after  cataract  operations. 

We  all  agree  as  to  the  value  of  a  positive  finding  in  a 
bacteriological  examination,  but  what  about  a  negative  one? 

While  working  in  one  of  the  best-run  clinics  on  the 
Continent  of  Europe,  where  there  is  a  splendid  bacterio- 
logical department  in  charge  of  a  well-known  bacterio- 
logist, I  was  told  of  a  case  in  which  one  eye  was  lost  by  a 
pneumococcic  infection.  The  other  eye  was  treated  most 
carefully,  and  after  being  found  free  from  bacteria  several 
times  it  was  operated  on,  several  months  after  the  other. 
It  also  was  lost  from  pneumococcal  infection. 

In  my  clinic.  Avith  a  large  number  of  operations  every 
week,  it  was  quite  impossible  during  the  war  to  have  a 
bacteriological  examination  made  in  every  case,  desirable 
though  it  may  be.  In  other  hospitals  where  I  have 
worked  it  has  also  been  impossible. 

I  was  led,  therefore,  to  adopt  preventive  measures, 
and  in  view  of  cases  such  as  I  have  mentioned,  I  should 
be  very  loth  to  abandon  them,  even  if  the  eye  were 
pronounced  free  from  infection. 

The  measures  I  adopt,  are  to  have  the  conjunctival  sac 
washed  out  with  a  lotion  containing  1  in  4000  perchloride  of 
mercury,  about  a  quarter  of  an  hour  before  the  operation, 
and  the  use  of  a  douche  of  1  in  3000  of  perchloride  before 
operation.  I  have  the  lotion  in  a  large  receiver,  attached 
to  a  pulley  so  that  it  can  be  raised  to  about  8  to  10  feet 
above  the  patient's  head. 

I  believe  the  forcible  mechanical  cleansing  which 
results  from  the  pressure  is  of  value  in  thoroughly 
cleansing  the  conjunctival  sac.  Before  the  douche  is 
used  I  thoroughly  clean  out  the  conjunctival  sac  with  a 
awab,  everting  the  upper  lid,  as  the  use  of  the  perchloride 
causes  a  little  mucoid  seci'etion. 

Perchloride  of  mercury  is   undoubtedly   very   irritating 
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to  some  eyes.  I  have  had  the  experience  of  liaving"  my 
own  eye  irrigated  with  1  in  2000  percliloride  of  mercury 
and  it  caused  great  irritation.  I  have  not  as  a  matter  of 
fact  had  any  complaints  from  my  patients,  European  or 
Indian,  possibly  because  after  its  use  they  keep  the  eye 
closed,  and  also  possibly  because  I  give  potassium  bromide 
as  a  routine  measure  before  operations.  I  do  not  think 
that  the  percliloride  kills  the  micro-organisms,  but  that  it 
hinders  their  growth  in  the  conjunctival  sac,  if  present. 

It  is  interesting  to  note  in  this  direction  that  recently 
Dr.  David,  the  Chief  Medical  Officer  in  Galilee  in  Palestine, 
as  the  result  of  much  experience  in  schools  and  with 
labourers,  found  that  the  use  of  a  1  per  cent,  solution  of 
zinc  sulphate  to  which  had  been  added  5  per  cent,  of 
1  in  1000  adrenalin  was  most  effective  in  preventing  the 
seasonal  attacks  of  catarrhal  conjunctivitis  so  common  in 
that  resfion  at  certain  seasons.  His  results  were  confirjned 
by  the  observations  of  Friedenwald,  of  Baltimore,  who  was 
working  there  too.  David,  in  La  Presse  Mt'dicale  for 
November  17th,  1920,  quotes  Raulin's  experiments.  He 
found  that  a  culture  of  Aspergillus  niger  Avould  not  grow 
in  a  silver  vase,  though  no  antiseptic  action  Avas  found  in 
the  solution  and  no  silver  was  chemically  detectable. 

There  seems  ground,  then,  for  thinking  that  the  previous 
use  of  percliloride  does  impede  the  growth  of  micro- 
organisms. 

It  has  been  tried  with  great  success  in  India.  Bamber 
in  1894  was  the  first  to  describe  its  use,  so  far  as  I  know. 
Smith,  Herbert  and  many  others  have  used  it  with  great 
success,  Smith  using  it  as  strong  as  1  in  2000. 

(2)  I  fully  agree  as  to  the  value  of  a  perfect  technique. 
The  less  trauma,  the  quicker  will  be  the  restoration  of 
normal  conditions,  so  important  in  preventing  infection. 

Personally  I  never,  if  I  can  possibly  avoid  it,  put  an 
instrument  twice  into  the  interior  of  an  eye  without  its 
being  re-sterilised.  I  keep  a  number  of  spare  instruments 
in  a  covered  tray  on  the  instrument  table  in  case  of 
necessity. 
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(3)  I  think  the  choice  of  an  operation  is  important,  but 
will  not  deal  with  this  beyond  saying  that  I  think  one  o£ 
the  great  arguments  for  intra-capsular  extraction  by  some 
method  is  that  it  leaves  no  dead  lens  matter  in  the  eye 
to  serve  as  a  cultui-e  medium,  and  no  capsule  to  get 
between  the  lips  of  the  wound.  I  am  aware  this  operation 
has  its  own  peculiar  difficulties,  on  which  I  will  not 
touch. 

(4)  Lastly,  in  eyes  that  are  dressed  the  next  day  or  two 
days  after  operation  special  care  should  be  taken  to 
prevent  the  patient  putting  a  strain  on  the  wound  and 
thus  opening  the  road  to  infective  organisms.  A  wound 
in  the  eye,  like  other  surgical  wounds,  requires  time 
to  heal. 

If  a  patient's  eye  is  suddenly  exposed  to  a  bright  light 
he  is  apt  to  close  his  eye  forcibly  and  put  a  strain  on  the 
wound. 

I  always  control  the  orbicularis  muscle  with  nn'  thumb 
when  inspecting  an  eye  after  operation,  and  if  the  light  is 
bright,  shield  the  eye  from  it  with  a  screen.  The  patient 
should  be  made  to  look  down  as  little  as  possible,  as 
looking  down  puts  a  special  strain  on  the  wound  if  in 
the  usual  position  above. 

One  perhaps  realises  this  more  Avhen  one  has  to  deal 
with  the  larger  sclera-corneal  wounds  of  intracapsular 
extractions.  I  have  seen  a  case  in  which  the  wound, 
which  looked  quite  in  good  position  and  everything 
jiormal,  developed  post-operative  escape  of  vitreous  after 
being  told  to  look  down  on  the  fourth  day  so  that  a 
medical  officer  might  inspect  the  wound.  Such  cases 
should  not  be  made  to  look  down  for  at  least  ten  days. 

The  smaller  wounds  of  the  older  operations  would  not 
be  so  liable  to  reopen,  but  it  is  conceivable  that  the  strain 
may  disturb  or  break  down  the  exudation  sealing  the 
wound,  and  allow  of  the  entrance  of  micro-organisms. 

In  any  case,  it  is  a  point,  I  think,  well  worth  bearing 
ill  niiiid,  :ni(l  tin's  nmst  be  my  excuse  for  bi-iiioino-  it 
iH'tV)rc'  tlif  C'onu'fc^s. 


INFECTION   AFTER   EXTRACTION  OF   SENILE   CATARACT.      407 

Mr.  Johnson  Taylor  (Norwich) 

said  it  had  been  ineutioiied  that  iridocyclitis  was  more 
frequent  in  women  than  in  men.  It  was  quite  true  that 
women  were  much  more  apt  to  be  constipated  ;  they  did 
not  smoke  so  mucli  as  men,  and  they  did  not  take  neces- 
sary exercise  like  the  other  sex.  It  was,  he  thought,  a 
question  of  absorption  from  the  bowels.  Mr.  Butler 
had  referred  to  cases  in  Palestine  where  there  was  a  large 
number  of  very  horrible  eyes  ;  but  was  it  not  a  fact  that 
one  germ  lived  upon  the  other,  on  the  principle  that 
"  Great  fleas  have  smaller  fleas  on  their  backs  to  bite 
them,  etc."  ?  How  was  it  that  in  acute  and  chronic 
glaucoma,  treated  by  iridectomy  as  they  used  to  be,  the 
wound  never  suppurated  ?  It  was  a  pretty  big  wound, 
but  he  had  never  known  a  case  where  the  wound 
suppurated.  In  needling  for  cataract  he  always  passed 
the  needle  through  the  conjunctiva.  In  the  one  case  the 
germs  were  wiped  off  the  needle,  and  in  the  second  it 
was  not  the  case.  It  had  also  been  said  that  the  cornea 
tended  to  suck  in  germs.  His  idea  was  that  the  process  was 
against  that — not  by  sucking  in  but  by  pushing  out.  He 
had  for  many  years  given  up  washing  out  the  conjunctival 
sac  before  operations.  The  operation  of  washing  out 
might,  in  part,  sterilise  the  conjunctival  sac,  but  could  not 
remove  all  the  germs,  and  his  (Mr.  Taylor's)  results  had 
been  no  worse  since  he  gave  it  up.  Simple  extractions 
he  contended  were  the  best.  Mutilation  of  the  iris  tended 
to  increase  the  tendency  to  various  post-operative  com- 
plications. He  was  glad  to  see  that  Mr.  Treacher  Collins 
had  taken  a  strong  exception  to  the  combined  operation 
-and  now  did  the  simple  extraction. 
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2.   The  effects  ohserved   in  certain  diseases  of  the  eye  after 
the  intravenous  injection  of  salvarsan  or  its  substitutes. 

By  John  Hern  (Darlington). 

The  preparation  of  tlie  patient  is  not  important,  but  as 
far  as  possible  an  empty  stomach  is  desirable^  since  sick- 
ness and  vomiting  are  sometimes  experienced. 

In  hospital  cases  90  per  cent,  can  be  treated  as  out- 
patients quite  safely  if  they  are  allowed  to  sit  quietly  for  half 
to  one  hour  after  the  injection  ;  but  in  the  case  of  private 
patients  the  rule  should  be  to  admit  to  a  nursing  home  for 
at  least  twenty-four  hours  in  bed  ;  then,  if  no  effects  are 
noticed,  they  may  be  discharged  at  once.  The  effects  of 
the  injection  usually  occur  within  the  first  few  hours ; 
these  are  flushing  of  the  face  with  giddiness,  and  if 
walking  is  pei'sisted  in  a  falling  forward  if  not  .supported, 
eczema,  or  jaundice,  or  coma.  I  have  had  no  experience 
in  my  cases  as  they  have  not  occurred ;  but  I  may  mention 
a  case  sent  into  hospital  under  my  care  with  extreme 
jaundice  and  coma,  which  died  in  twenty-four  hours,  A 
piece  of  liver  was  submitted  to  the  pathologist,  who 
reported  Spirochxta  2'xdUda  present  in  large  numbers,  and 
on  inquiry  the  doctor  who  sent  him  in  stated  that  he  had 
had  no  anti-syphilitic  treatment  whatever. 

The  operation  is  quite  simple.  An  elastic  tourniquet  is 
placed  around  the  upper  arm  2  or  3  in.  above  the  elbow 
just  tight  enough  to  stop  the  venous  return,  the  patient 
is  asked  to  open  and  close  the  hand  a  few  times  to  bring 
the  median  basilic  or  cephalic  vein  into  prominence,  the 
skin  is  carefully  rubbed  by  a  wad  of  cotton-wool  saturated 
with  spirit,  and  the  needle  passed  through  the  skin  into 
the  lumen  of  the  vein,  care  being  taken  to  pass  the  needle 
in  the  exact  direction  of  the  vein  so  as  to  keep  in  its 
lumen  as  there  is  a  danger  of  piercing  it  and  entering  the 
tissues  beyond;  to  ensure  the  needle  being  actually  in  the 
vein  the  plunger  should  be  withdrawn  a  little,  when  blood 
should  enter  freely  the  barrel  of  the  syringe. 
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The  army  outfit  may  be  used,  but  a  record  syringe 
sterilised  by  boiling  and  a  2-in.  moderate-sized  needle 
occupies  much  less  time  and  gives  equally   good  results. 

As  to  drugs  used,  I  first  used  kharsivan  (Burroughs, 
Wellcome  &  Co.),  a  reliable  preparation,  but  one  which 
will  not  dissolve  in  cold  water,  and  which  must  be  neutra- 
lised by  KOH  or  NaOH,  and  the  0*50  dose  is  so  often 
followed  by  flushing  of  the  face  and  giddiness.  I  have 
chiefly  used  novarsenobillon,  0*50  for  females  and  0*75  for 
males,  and  I  have  found  it  most  satisfactory  ;  it  is  effectual 
in  bringing  about  a  negative  Wassermann,  and  is  almost 
free  from  after-effects  ;  it  is  soluble  in  cold  distilled  (and 
it  should  be  freshly  distilled)  water,  and  is  alkaline. 

The  eye  cases  most  urgently  demanding  this  treatment 
are  those  active  and  most  aggressively  acute  cases  attack- 
ing the  cornea,  in  which  in  twenty-four  hours  or  less  the 
"  iritic  ring "  becomes  extremely  congested,  the  cornea 
opaque  and  threatening  to  break  down  in  the  centre,, 
accompanied  by  much  pain  and  lacrimation. 

If  the  salvarsan  or  its  substitute  be  injected  the  process 
is  stopped  as  if  by  magic,  but  if  this  is  not  done  the  eye 
is  rapidly  lost  by  the  cornea  breaking  down  and  pan- 
ophthalmitis supervening.  When  the  case  presents  itself 
in  this  stage  there  is  no  time  to  get  a  Wassermann  test, 
and  I  strongly  advise  an  immediate  injection,  for  having 
injected  a  great  many  cases  of  acute  iritis,  acute  irido- 
cyclitis, choroiditis  and  choroido-retinitis,  no  aggravation 
of  the  trouble  has  resulted,  and  there  has  often  been  an 
almost  immediate  relief. 

The  above-described  condition  of  rapid  disintegration 
of  the  cornea  reminds  me  of  the  cases  one  has  seen  of 
syphilis  attacking  the  pharynx,  where,  if  lai-ge  doses  of 
iodide  are  not  given  at  once,  large  sloughs  separate  and 
much   damage  is  done. 

On  applying  the  Wassermann  test  to  all  the  cases 
attending  the  ophthalmic  out-patient  department  of  the 
hospital  where  syphilis  has  not  been  suspected,  I  have- 
been  amazed  at  the  large  percentage  of  positive  results. 
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obtained  (30  per  cent.)  ;  some  cases  were  so  obviously  due 
to  syphilis  that  no  test  was  applied,  but  I  cannot  too 
strongly  advise  a  more  general  use  of  this  test  in  out- 
patient clinics  as  a  guide  to  treatment,  and  certainly  the 
intravenous  "  914 "  is  the  most  effectual  and  rapid,  and 
should  be  accompanied  by  the  "  gv.  j  metallic  mercury  " 
injected  intramuscularly. 

As  to  the  frequency  of  injections,  it  is  generally 
acknowledged  that  except  in  very  acute  cases,  in  which  an 
interval  of  three  days  only  should  be  allowed  between  the 
first  three  doses,  a  spread-out  treatment  is  the  safer.  Each 
case  should  be  treated  on  its  merits.  As  to  the  reaction 
of  the  drug,  as  a  rule  there  should  be  a  week's  interval 
between  the  first  two  doses,  and  then  a  fortnight  should 
supervene ;  as  to  how  many  doses  are  required  for  a 
complete  treatment,  about  eight  to  ten  doses  in  a  chronic 
case  and  seven  to  eight  in  a  recent  case  will  usually  yield 
a  negative  result,  but  the  Wassermann  test  should  be 
reapplied  every  four  months  for  two  years  in  a  recent 
■case  and  for  three  or  four  years  in  a  long-standing  one. 
There  can  be  no  doubt  of  the  value  of  the  Wassermann 
test  if  done  by  a  reliable  bacteriologist,  but  there  can  be 
•equally  little  doubt  that  it  is  a  good  servant  but  a  bad 
master.  The  usual  clinical  manifestations  of  syphilis  are 
a  more  reliable  guide  to  diagnosis  than  the  Wassermann 
reaction. 

In  conclusion,  I  am  convinced  that  much  benefit  has 
followed  this  treatment  in  cases  with  a  negative  Wassermann 
•and  in  which  no  clinical  symptoms  indicate  syphilis,  and 
I  find  in  general  that  our  surgeons  ai-e  impressed  also 
with  the  action  of  intravenous  arsenic  in  some  of  their 
surgical  and  skin  cases  which  certainly  are  not  demon- 
strably syphilitic  ;  are  they  latent  syphilis,  or  does  the 
arsenic  act  in  cases  not  syphilitic  ?  Here  is  a  subject 
•  ^vorthy  of  investigation,  and  I  for  one  should  like  to  hear 
the  opinion  of  the  members  of  this  Congress  avIio  have 
used  such  treatment  in  their  eye  cases. 

I  have  omitted  to  mention    the   good   effect  of   "914" 
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on  the  kerato-iritis  of  inherited  syphilis  if  the  treatment 
is  carefully  persisted  in,  since  the  curative  effects  are 
often  delayed  in  these  cases. 


3.   Macular  disease,  icith  special  reference  to  acute  primary 
macular  disease. 

By  Rayner   D.   Batten    (London). 

Mr.  Rayner  Batten  offered  tentatively  the  following 
classification  of  macular  diseases,  and  showed  drawings 
illustrative  of  various  forms  of  macular  disease. 

Classification  of  Macular  Diseases. 

A.  Familial. 

1.  Jn/an<iZc.-Amaiirotic  family  idiocy.      (Peculiar  to  the  Hebrew 

race.) 

2.  J^ivenile. 

(a)  Ocalar.—  i.  Progressive.— Leading  to  optic  atrophy. 

ii.  :;Vo)i-2)/-03ressire.— Ending  in  partial  recovery. 

(b)  Maculo-cerehral.-Onset  in  childhood.   Associated  with  cere- 

bral degeneration. 
.3.  Adult.— Progressive  macular  changes  with  but  little  defect  ot 
sight. 
B.  Non-Familial. 

1.  Congenital. 

(a)  Developmental.— True  coloboma. 

(b)  Non-developmental.— False  coloboma,  perhaps  due  to  intra- 

uterine inflammatory  process. 

2.  Juvenile. 

(a)  Primary   Macular   Disease.— Followed    by   secondary   optic 

atrophy. 

(b)  Secondary     Macular     Disease.  —  Following    optic    neuritis. 

Coincident  with  secondai-y  optic  atrophy. 

3.  Ad^dt. 

(a)  Progressive.— Extending  to  choroido-rctinitis  beyond  macular 

area. 

(b)  JVon-progressirc.— Macular  area  only  involved.     Permanent 

macular  changes,  but  partial,  or  complete  recovery  of 
sight. 

4.  Se>iiJe. 

(a)  Senile  degeneration. 

(b)  Tay's  choroiditis. 

(c)  Senile  macular  choroiditis, 
(il)  ?  Retinitis  circinata. 
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He  said  that  he  wished  to  endeavour  to  establish  acute- 
primary  macular  disease  as  an  entity  distinct  from  th& 
familial  gToup. 

He  believed  it  to  be  a  fairly  common  disease,  but  as  it 
did  not  necessarily  affect  vision  sufficiently  to  make  the 
patient  seek  advice,  it  frequently  passed  unnoticed.  It 
was,  however,  responsible  for  the  not  infrequent  slight 
forms  of  choroido-retinitis  in  the  macular  region,  with 
good,  or  but  slighth'  affected  vision. 

The  disease  appeared  to  be  sporadic  and  not  associated 
with  any  family  tendency,  though  the  family  history 
should  always  be  investigated.  It  was  a  disease  chiefly 
of  young,  adult,  or  middle  life,  more  or  less  acute  in  its 
onset,  running  a  course  extending  over  some  months,  but 
tending  ultimately  to  become  quiescent.  It  affected  both 
eyes,  but  although  macular  changes  were  found  in  both, 
one  only  might  show  defect  of  vision.  Where  only  one- 
eye  was  affected  he  was  inclined  to  attribute  it  to  other 
causes. 

The  vision  might  be  affected  before  any  fundus  change 
was  visible,  giving  rise  to  a  partial  central  scotoma,, 
resembling  in  this  symptom  retro-bulbar  neuritis,  but 
without  its  confirmatory  symptoms. 

On  the  other  hand,  there  might  be  marked  ophthal- 
moscopic changes  without  any  defect  of  vision,  so  that  it 
was  possible  to  have  one  eye  with  good  vision  and  macular 
changes,  and  the  other  eye  with  defective  vision  and  no 
visible  changes,  though  changes  might  appear  later. 

The  disease  tended  to  run  a  course  and  ultimately  to 
become  quiescent. 

It  might  leave  only  slight  macular  changes  and  very 
little  defect  of  vision,  or  it  might  extend  beyond  the 
macular  area  and  give  rise  to  more  serious  defect  of 
vision.  The  defect  of  vision  and  the  degree  of  fundus 
change  did  not  appear  to  bear  any  definite  relation  to 
each  other. 

The  causes  of  this  disease  were  uncertain,  though  the 
balance  of   evidence   obtained  was  in   favour  of  its  beinsr 
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"toxic,  probably  septic  in  origin.  Mr.  Batten  quoted  cases 
in  pyorrhoea,  suppuration  of  tlie  nasal  sinuses,  gonorrhoea, 
influenza  and  pregnancy.  The  onset  might  be  accompanied 
by  scleritis  or  deep  conjunctivitis,  with  some  ocular  pain, 
which  would  be  evidence  in  favour  of  a  general  septic 
cause. 


4.   The  trench  operation  for  glaucoma. 

By  N.  C.  Eidley. 

Taking  it  as  a  postulate  that  hypertension  is  the  chief 
-cause  of  all  the  bad  symptoms  of  chronic  glaucoma, 
although  this  is  by  no  means  universally  conceded,  the 
object  of  all  the  operations  at  present  devised  is  to 
•relieve  that  tension,  at  the  saine  time  avoiding  : 

(1)  Hypotony. 

(2)  Late  infection. 

(3)  Interference   with  vision  from   distortion  of  the 

normal  curvature  of  the  eyeball. 

AVith  this  object  in  view  many  operations  have  been 
planned  to  produce  a  communication  between  the  anterior 
chamber  and  the  subconjunctival  tissue,  so  that  whenever 
the  intra-ocular  tension  is  raised  above  the  normal,  a 
certain  amount  of  aqueous  may  escape  into  the  lymph- 
-spaces  outside  the  globe.  To  avoid  the  first  and  third 
evils  the  channel  of  communication  must  not  be  too  large, 
and  too  much  tissue  must  not  be  removed,  and  to  steer 
clear  of  the  second  we  must  have  a  sufficient  covering  to 
prevent  a  possible  accidental  communication  with  the 
exterior,  and  so  afford  a  means  of  entrance  to  the  interior 
of  any  organisms  from  the  conjunctival  sac. 

I  do  not  think  it  has  ever  been  definitely  and  unmis- 
takably proved  that  sepsis-producing  organisms  are  able 
to  pass  through  the  unbroken  healthy  conjunctiva,  how- 
ever thin,  and  I  myself  think  that  in  every  case  where 
sepsis  has  occurred,  some  injury  to  the  delicate  membrane 
has  taken  place  by  pressure  from  within  or  without,  though 
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perhaps  not  necessarily  proceeding  so  far  as  absolute 
perforation,  or  the  vitality  has  been  lowered  by  its  having 
become  sodden  and  juicy.  However,  our  object  must  be 
to  provide  as  stout  a  covering  as  we  possibly  can.  The 
channel  of  communication  may  be  made  by  a  simple 
corneo-scleral  section  under  the  conjunctiva,  as  in  the 
original  sclerotomy,  or  in  Herbert^s  small-flap  operation, 
or  by  the  removal  of  a  portion  of  cornea  and  sclera,  as  is 
done  in  Lagrange's  operation,  or  by  trephining  or  by 
means  of  Holth's  punch. 

To  produce,  however,  the  stoutest  safeguard  against 
late  infection,  we  must  choose  an  operation  which  produces 
an  infinite  number  of  minute  channels  running  a  tortuous 
course  rather  than  one  large  channel  running  directly  into 
the  anterior  chamber,  so  that  should  any  organisms  pass 
through  the  damaged  or  ruptured  conjunctiva,  they  may 
have  a  longer  distance  to  travel  in  close  contact  with 
hostile  living  cells  before  they  reach  the  less  resisting  iris 
or  ciliary  body,  w'here  they  can  settle  and  multiply  so 
readily.  The  object  of  this  operation  is  to  produce  this 
result — that  is,  a  wide,  so-called  filtrating  scar. 

I  make  no  claim  to  the  mei'it  of  having  invented  this 
operation.  It  originated  in  the  fertile  mind  of  Col. 
Herbert. 

It  was  in  1914  that  Col.  Herbert  was  discussing  with 
me  the  various  operations  for  the  relief  of  chronic 
glaucoma,  and  said  that  the  ideal  operation  would  be  one 
that,  with  a  small  opening  into  the  anterior  chamber, 
produced  a  spongy  filtrating  scar  extending  over  a  con- 
siderable area.  For  this  purpose  he  proposed  making  a 
long  groove  or  trench,  not  clean  cut,  but  with  ragged 
sides,  through  the  cornea  between  the  limbus  and  the 
corneo-scleral  junction,  under  a  large  conjunctival  flap. 
He  designed  an  ingenious  but  quaint-looking  instrument 
to  accomplish  this,  a  saw  with  two  blades,  set  parallel 
with  one  another  in  a  handle.  The  alternate  teeth  only 
of  each  blade  were  "  set,"  and  the  set  teeth  were  turned 
inwards.      As  the  fixing  screws  projected  and  had  to  be 
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directed  forwards,  it  was  necessary  to  have  different 
handles  and  blades  for  right  and  left  eyes. 

Very  shortly  after  he  had  begun  his  experiments  the 
war  broke  out  and  Col.  Herbert  took  up  military  duty, 
and  wrote  asking  me  to  go  on  with  this  work  of  his, 
which  I  was  very  glad  to  do,  and  so  began  on  a  number 
of  sheep's  eyes.  These,  as  you  all  knoAv,  are  very  unsatis- 
factory things  to  operate  on.  The  aqueous  has  generally 
disappeared  and  there  is  practically  no  anterior  chamber, 
the  space  between  the  conjunctivo-corneal  junction  and 
sclero- corneal  junction  is  very  narrow  and  the  eye  is  very 
flabby,  even  if  the  butcher  has  not  punctured  the  globe 
in  the  process  of  enucleation  ;  it  is  also  very  diffcult  to  fix 
properly.  Hence  my  results  Avere,  to  describe  them 
mildly,  very  poor.  I  therefore  next  operated  on  a  series 
of  hopelessly  blind  human  eyes,  and  found  the  operation 
very  difficult  to  perform.  It  was  almost  impossible  to 
keep  the  globe  steady,  and  the  teeth  of  the  saw  at  times 
caught  the  conjunctival  flap  and  tore  holes  in  it.  It  took 
a  lot  of  time,  too,  to  fix  the  saw  blades  properly,  and  also 
to  take  them  apart  and  clean  and  sterilise  them  after- 
wards. It  became  necessary  to  look  round,  therefore,  for 
some  other  instrument  to  produce  the  desired  result — that 
is,  a  rugged  groove,  not  a  clean-cut  one. 

A  simple  scalpel  used  sideways,  as  in  dissection,  was 
not  bad,  but  one  with  the  point  turned  was  far  better, 
and  this  is  what  I  invariably  use  now.  Mr.  Thomson 
Henderson  suggested  a  dentist's  burr,  and  I  tried  every 
variety,  but  found  that  the}^  do  not  cut  into  a  fibrous  and 
elastic  tissue,  but  wind  any  loose  fibres  round  themselves 
and  clog  the  cutting  edges,  apart  from  which  they  are  apt 
to  take  charge  and  suddenly  tear  holes  where  not  desired. 

The  procedure  to  be  followed  in  the  operation  is  as 
follows  :  After  anaesthetising  by  means  of  an  intra-orbital 
injection  of  adrenalin  and  novocaine,  make  with  a  pair  of 
scissors  a  slightly  curved  incision  about  15  mm.  long  in 
the  conjunctiva  about  12  nnn.  from  the  corneo-scleral 
junction,  and  seizing  the   lower  edge  with  a  very  blunt 
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pair  of  dissecting  forceps,  dissect  it  and  the  subconjunctival 
tissue  down  to  tlie  limbus,  cleai'ing  the  latter  till  nearly  a 
fourth  of  the  circumference  is  exposed.  The  trench  is 
then  scratched  in  the  cornea  parallel  with  the  plane 
of  the  iris  until  the  anterior  chamber  is  opened  at 
its  centre,  the  depth  being  gradually  less  at  its 
extremities.  When  the  aqueous  escapes  the  opening  is 
made  about  3  mm.  long,  to  admit  a  pair  of  iris  forceps  in 
■case  the  iris  should  not  prolapse.  A  small  basal  iridectomy 
is  then  performed,  a  repositor  is  gently  introduced  to  see 
that  the  iris  is  free  of  the  wound,  and  one  sutui*e  is  used 
to  unite  the  centre  of  the  conjunctival  incision.  Double 
cyanide  and  atropine  ointment  is  introduced,  and  both 
eyes  are  closed  by  pads  and  the  patient  put  back  to  bed, 
where  he  is  kept  very  quiet  on  his  back  for  forty-eight 
hours.  If  there  be  much  reaction,  cold  pads  are  used 
later  instead  of  the  ordinary  antiseptic  dressing.  Atropine 
is  discontinued  as  a  rule  after  three  or  four  days. 

If  a  blunt  pair  of  dissecting  forceps  be  used  for  holding 
the  conjunctiva  it  is  very  rarely  torn,  but  should  that 
occur  it  may  be  sutured  and  no  harm  result. 

The  operation,  which  is  a  sclerectoni}'  and  not  a  sclero- 
tomy, for  quite  an  appreciable  amount  of  tissue  is 
removed,  produces  a  ragged  edged  groove  or  trench  of  a 
fan  shape,  which  cannot  heal  by  first  intention  like  a 
clean  cut  would  do,  and  being  constantl}'^  filled  Avith 
•exuding  aqueous,  produces  a  spongy  scar,  providing  a 
wide  filti-ating  area  opening  into  the  subconjunctival 
space.  It  is  almost  unknown  for  a  localised  bleb  with 
sodden  unhealthy  conjunctiva  to  result,  such  as  is  so  often 
the  case  Avhen  the  aqueous  escapes  at  one  spot,  as  in  the 
trephine  operation,  but  there  is  usually  a  diffuse  cedematous 
area  communicating  freely  with  the  general  subconjunctival 
lymph-spaces,  whose  thick  covering  of  conjunctiva  and  sub- 
conjunctival tissue  forms  more  of  a  safeguard  against  sepsis. 

The  chief  drawback  to  the  operation  is  that  it  takes  a 
much  longer  time  to  perform  than  either  Lagrange's 
-operation,  Herbert's   small  flap  or  trephining,  but  it  can 
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be  taken  that  twenty  minutes  expresses  an  average  time 
for  it.  Fixation  of  the  globe,  too,  is  sometimes  difficult, 
but  much  depends  on  the  steadiness  of  the  patient^  and 
one  does  not  usually  have  much  trouble. 

The  complications  are  much  the  same  as  those  of  all 
these  operations.  Button-holes  can  be  sewn  up.  As  I 
have  said,  there  is  less  danger  of  sepsis.  Iritis  may  occur, 
but  is  mitigated  by  the  use  of  atropine.  There  is 
practically  no  pain  if  the  intra-orbital  injection  be  used. 

Theoretically  one  Avould  expect  more  astigmatism  from 
this  operation  than  from  any  of  the  other  operations  for 
chronic  glaucoma,  except  perhaps  that  of  Lagrange,  but  I 
have  not  found  much  in  practice. 

My  results  from  this  operation  have  been  better  so  far 
as  the  permanent  relief  of  high  intra-ocular  tension  is 
concerned  than  from  any  other  operation.  I  have  never 
seen  hypotony  result  from  the  trench  operation,  and  it  is 
manifestly  less  likely  to  occur  with  a  spongy  filtrating 
scar  than  with  a  free  opening  into  the  globe.  So  far  I 
have  never  found  it  necessary  to  repeat  it  on  the  same  eye, 
but  of  course  it  might  be  done  if  the  condition  were  not 
relieved. 

On  page  417  is  a  brief  abstract  of  my  cases  since  the 
beginning  of  the  year  when  I  re-commenced  doing  the 
operation.      They  are  not  selected ;  all  are  included. 


5.  A  2^^€a  for  early  diagnosis  and  ojjeration  in  chronic 
glaucoma,  ivitJi  some  remarks  npon  the  treatment  of 
acute  glaucoma. 

By  T.  Harrison  Butler   (Binninghiim). 

I  WILL  first  deal  with  acute  glaucoma.  You  will 
perhaps  be  surprised  that  I  am  reversing  the  usual  order, 
;in(l  })lead  for  eai-jy  operation  in  chronic  glaucoma,  and  for 
late  operation,  and  perhaps  even  no  operation,  in  acute 
glaucoma.      For   years   it   has    been    my   practice,    and    I 
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believe  that  it  is  even  now  a  general  practice,  to  operate 
upon  acute  glaucoma  as  soon  as  possible.  One  was  taught, 
and  read  in  the  text-books,  that  there  is  not  an  hour  to  be 
lost.  At  the  last  Oxford  Congress  1  had  some  most 
valuable  conversations  about  this  subject  with  Dr.  Koper 
of  Exeter  and  with  other  members,  and  I  decided  to  try 
the  effect  of  the  conservative  treatment  advised  by  them. 
During  the  past  year  I  have  had  about  six  cases  of  acute 
glaucoma.  In  all  of  them  with  one  exception  the  conser- 
vative treatment  was  successful,  and  the  exception  did  not 
yield  to  any  form  of  treatment.  I  excised  his  eye  and 
found  a  lens  dislocated  into  the  vitreous.  I  now  put  my 
patient  to  bed,  instil  1  per  cent,  eserine  solution  every  two 
hours,  administer  morphine  injections,  give  a  drastic 
purge,  and  apply  the  hot  box.  In  a  few  days  the  eye  may 
be  quiet,  free  from  pain,  with  a  lowered  tension,  and  in  a 
week  it  may  be  apparently  normal.  Now  is  the  time  to 
discuss  the  question  of  operation,  and  I  think  that  in  some 
cases — Avhen  we  can  keep  the  patient  under  close  observa- 
tion, when  the  eye  shows  no  signs  of  glaucoma,  when  the 
anterior  chamber  is  normal  in  depth,  and  there  is  no 
history  of  frequent  attacks  of  misty  vision  with  coloured 
haloes  round  lights — then  it  may  be  possible  to  abstain 
from  operation.  But  in  such  a  case  the  patient  must  be 
frequently  tested  with  the  tonometer  to  make  quite  certain 
that  there  is  no  occasional  rise  of  tension.  If  I  decide  to 
operate  I  now  perform  what  I  call  "  trap-door  iridectomy." 
I  proceed  as  in  a  trephine  operation  :  reflect  the  flap, 
split  the  cornea,  and  with  a  1'5  nun.  trephine  cut  a  disc 
obliquely,  open  it  on  a  hinge,  and  pull  out  the  prolapsed 
iris  and  cut  it  off.  I  now  shut  the  trap-door  and  suture 
the  flap.  In  all  my  cases  the  iris  has  prolapsed.  If  it 
did  not  prolapse  I  think  that  rather  than  fish  for  it  with 
forceps  I  would  remove  the  disc  and  do  without  any 
iridectoni}'.  So  far  this  operation  has  yielded  ver}'  grati- 
fying results.  As  far  as  I  can  see  it  has  no  disadvantages 
and  many  advantages.  In  the  first  place  the  iridectomy  is 
perfectly  peripheral  and  may  in  consequence  be  limited  in 
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breadth.  There  will  be  no  dazzling  and  no  obvious 
deformity.  Again,  there  is  no  post-operative  astigmatism 
and  there  is  no  danger  of  wounding  the  lens.  The 
immense  difficulty  of  operating  Avith  a  very  shallow 
chamber  is  avoided.  In  the  classical  operation  there  is, 
even  in  the  hands  of  the  most  skilled,  a  real  danger  of  a 
localised  post-operative  cataract.  At  one  time^  when  I 
had  never  myself  suffered,  I  thought  that  such  a  cataract 
was  the  effect  of  defective  technique.  I  am  now-  wiser, 
■and  I  advise  the  younger  members  never  mentally  to 
criticise  the  skill  of  a  colleague  when  they  see  a  localised, 
perhaps  traumatic,  cataract  under  the  coloboma  of  an  eye 
operated  upon  for  acute  glaucoma.  I  feel  certain  that  it 
is  practically  never  due  to  the  point  of  the  keratome  or 
•Graefe  knife.  It  ma}"  be  due  to  minimal  pressure  of  the 
forceps  ;  in  fact,  in  one  of  my  cases  it  undoubtedly  w-as  so 
caused.  The  forceps  were  defective  and  had  to  be  intro- 
duced three  times  before  the  iris  was  grasped  securely. 
But  in  some  cases  it  is  difficult  to  explain.  I  have  recently 
seen  a  case  in  which  I  performed  my  trap-door  iridectomy. 
The  iris  prolapsed  and  no  instrument  was  introduced  into 
the  eye.  Yet  under  the  coloboma,  well  awa}'  fi'om  the 
trephine  hole,  there  was  a  localised  cataract.  I  think 
that  the  capsule  in  these  acute  cases  is  very  tenuous  and 
])erhaps  the  lens  is  tumid.  The  sudden  reduction  of 
tension  may  allow  it  to  rupture.  1  throw  this  out  as  a 
suggestion,  which  may  be  comforting.  I  have  seen  a 
traumatic  cataract  in  a  case  with  a  deepish  chamber,  in 
which  the  point  of  my  keratome  never  went  near  the  lens, 
and  in  which  the  forceps  grasped  tlie  iris  easily. 
Although  I  have,  as  I  say,  seen  a  case  after  the  trap-door 
•operation,  yet  I  think  it  is  far  less  likely  to  occur.  I 
strongly  reconiniend  the  conservative  treatment.  It  avoids 
a  general  anaesthetic,  and  an  operation  upon  an  inflamed, 
engorged  eye,  under  the  worst  possible  circumstances. 

And  now  regarding  chronic  glaucoma.  I  have  picked 
out  of  my  cabinet  the  history  of  the  four  last  ])rivate  cases 
•of  glaucoma  simplex  which  I  have  examined.     1  have  not 
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in  any  way  selected  them,  but  you  will  see  that  they  all 
present  the  same  somewhat  unusual  features.  I  am 
handing  round  the  tonometric  charts,  the  fields  of  vision 
and  the  scotoma  charts.  You  will  notice  that  in  three  of 
them  there  is  no  reduction  of  the  field  of  vision,  taken 
with  a  white  10  mm.  square  on  the  ordiiiai-y  McHardy 
and  Priestley-Smith  perimeter.  I  daresay  that  with  a 
smaller  object  and  a  more  expensive  perimeter  there 
mitjht  be  some  contraction,  but  to  the  usual  routjh  clinical 
test  there  is  no  change.  In  each  case  the  examination 
with  the  Bjerrum  screen  shows  the  existence  of  a  dangerous 
scotoma  near  the  fixation  spot.  In  one  case  it  actually 
touches  the  central  spot,  and  the  patient  Avhen  she  looks 
at  an  object  says  that  "  it  comes  and  goes."  Here  we 
have  an  eye  with  a  clinically  normal  periphery  and  for 
practical  purposes  a  normal  field,  and  yet  in  a  few  months 
at  most  she  Avill  have  lost  her  central  fixation.  The 
tension  of  the  eye  was  00  when  I  first  saw  her.  She  has 
used  pilocarpine  and  it  has  fallen  to  30  Schiotz  units  and 
there  it  remains.  I  propose  to  operate  upon  her  at  once, 
and  Mr.  Treacher  Collins,  who  has  kindly  seen  the  case  for 
me,  recommends  this  course.  I  may  lose  the  fixation,  but 
I  think  not,  and  in  any  case  I  shall  save  the  periphery."^ 

These  cases  show  the  absolute  necessity  of  using  the 
Bjerrum  screen  in  both  private  and  hospital  w^ork.  It  is 
a  matter  of  five  minutes  at  most  to  exclude  such  a  scotoma, 
and  I  admit  that  they  are  not  generally  present ;  to  map 
them  out  is  a  longer  job,  but  it  must  be  done,  and  done 
frequently.  The  reason  is  that  in  some  cases  these 
scotomata  are  noted  on  one  examination  and  a  Aveek 
later  may  not  be  found.  I  am  showing  the  charts  of  a 
case  which  showed  a  central  scotoma  one  week,  the  next 
it  was  absent.  A  week  later  the  same  scotoma  was 
mapped  out  by  Mr.  Priestley  Smith,  and  later  I  detected 
it  again.  This  patient  has  not  visited  me  for  some  time, 
so    I    cannot    say    what     the    present    condition    is.      We 

*  Later  note. — This  case  has  heen  oiM'rated  upon  with  conijilete  success. 
The  vision  has  risen  from  „",;  to  ^.r  and  tlie  scotonia  has  diminished. 
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decided  not  to  operate  upon  him  because  he  had  one 
normal  eye,  and  the  presence  of  a  renal  fistula  contra- 
indicated  any  operation  that  could  be  avoided. 

I  wish  now  to  urge  the  importance  of  the  tonometer.  I 
see  my  cases  weekly,  use  the  tonometer  each  time,  and 
chart  the  result.  At  the  end  of  the  month  I  have  a  curve, 
and  can  see  the  result  of  treatment  and  judge  of  the 
necessity  for  operation.  The  examination  takes  less  than 
five  minutes.  I  instil  a  drop  of  cocaine,  count  ten,  lay 
the  patient  down  and  take  the  readings.  I  have  not  yet 
had  any  intelligent  patient  object  to  sucli  an  obvious 
scientific  procedure.  The  less  intelligent  must  suffer  as 
we  all  do  for  lack  of  intelligence.  It  is  just  now  difficult 
to  get  holocaine  and  it  is  not  as  efficient  as  cocaine.  In 
one  of  my  patients,  too,  it  always  dilates  the  pupil.  I 
use  it  when  I  have  it,  but  really  I  prefer  cocaine.  I  at 
once  instil  a  drop  of  eserine  and  the  pupil  need  not  dilate. 
It  is,  however,  often  an  advantage  to  get  a  slight  dilatation 
to  examine  the  macula  more  minutely.  I  do  not  doubt 
that  there  are  men  with  more  capable  fingers  than  others, 
but  I  personally  place  little  reliance  upon  mine.  I  want  to 
know  the  exact  tension  from  week  to  week.  I  want  to 
be  able  to  distinguish  between  25  and  30,  and  I  doubt 
whether  any  finger  can  do  this. 

My  reason  for  urging  early  operation  is  that  I  find  that 
when  the  operation  is  done  early  the  result  is  good. 
During  the  past  two  and  a  half  years  I  have  trephined 
some  fifty  cases  of  glaucoma  simplex.  I  have  had  no 
complications,  and  all  have,  as  fai'  as  I  know,  done  well. 
Many  I  have  examined  constantly,  others  liave  been  lost 
sight  of.  In  two  cases  I  had  to  repeat  the  operation  and 
the  result  was  good.  A  certain  number  of  cases  develop 
cataract,  but  I  have  not  noted  this  recently  ;  it  takes  time. 
Since  I  replaced  the  1'5  mm.  trephine  by  the  2  mm.  I 
have  had  but  two  cases  in  which  the  liole  healed  up.  1 
do  not  find  that  the  scar  is  more  ectatic  after  the  larger 
instrument.  Finally,  I  have  had  but  one  example  of  late 
infection  after  trepliining,  and  that  a  slight  one.    I  believe 
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that  if  the  operation  be  well  done,  uiuler  the  most  stringent 
aseptic  conditions,  late  infection  will  be  very  rare. 


6.  A  modified  operation  for  chronic   glaucoma. 

By   P.   H.   Adams   (Oxford). 

Thh:  operation  which  I  have  been  doing  recently  for 
chronic  glaucoma  is  adapted  from  several  different  ope- 
rations. °I  claim  no  originality  for  it,  and  I  daresay  it  is 
performed  bv  other  surgeons,  but  I  have  not  come  across 
anv  published  description.      The  method  is  as  follows  : 

(1)  A  large  conjunctival  flap  is  turned  down,  dissecting 
it  in  its  centre  part  right  up  to  and  exposing  the  sclero- 
corneal  margin  ;    no  splitting  of  this  is  required. 

(2)  A  narrow  keratome  (the  one  I  have  been  using 
latterly  is  about  3  mm.  wide)  is  inserted  into  the  sclerotic 
2  mm.  from  the  corneal  margin  and  then  pushed  through 
into  the  anterior  chamber  and  slowly  withdrawn. 

(3)  A  Herbert's  bent  knife  is  then  inserted,  first  at  one 
end  of  the  incision  and  then  at  the  other,  making  a  lateral 
incision  on  either  side,  extending  from  the  corneal  margin 
upwards  to  the  horizontal  keratome  incision  ;  in  this  way 
a  horizontal  wedge  is  formed. 

(4)  By  gently  pulling  on  the  conjunctival  flap  this 
wedge  is  tilted  forwards^  and  as  much  of  it  as  desired  can 
be  c'lit  off  with  a  pair  of  straight  scissors.  Iridectomy 
scissors  answer  well. 

(5)  A  button-hole  or  complete  iridectomy,  as  may  be 
wished,  is  next  performed. 

(6)  The  conjunctival  flap  is  then  replaced  and  kept  m 
position  by  a  stitch. 

The  points  in  favour  of  this  procedure  are  : 

[a)  I    find    it   on    the    whole    easier    than    trephining. 

There  is  no  risk  of  losing  the  disc  or  of  damage  from  the 

trephine  cutting  through  unexpectedly. 
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(6)  Entering  the  anterior  chamber  is  a  certainty  without 
the  trouble  of  splitting-  the  cornea. 

[c)  The  length  of  the  incision  may  be  graduated  by 
using  a  longer  or  shorter  keratome,  and  the  amount  of 
sclerotic  removed  from  the  flap  may  similarly  be  varied, 
as  considered  necessary. 

[d]  The  resulting  scar  is  not  so  likely  to  become  unduly 
cystoid ;  filtration  is  spread  over  a  line,  instead  of  a 
circular  hole. 

The  only  difficulty  I  have  encountered  is  cutting  up  the 
sides  of  the  flap  with  the  Herbert  bent  knife.  This  must 
be  done  as  gently  as  possible. 

The  chief  advantage  is  the  ease  with  which  one  can 
vary  the  amount  of   sclerotic  one   removes. 


7.    Some  points  in  the  performance  of  the  Lagrange  oferation 
for  chronic  glaucoma. 

B}-  Bernard   Cridland. 

In  coming  before  you  to  say  anything  on  such  a  well- 
established  and  reputed  operation  as  that  devised  by 
Prof.  Lagrange  some  explanation  of  my  reason  for  doing 
so  is  necessary. 

Although  it  is  the  parent  method  by  which  fistulisation 
of  the  eye  is  obtained,  it  is  not,  as  far  as  I  can  gather,  the 
operation  most  commonly  done  in  this  country. 

It  is  generally  regarded  as  a  difficult  procedure,  and 
for  that  reason  trephining  or  some  other  method  is 
preferred. 

Having  had  some  experience  in  performing  this  opera- 
tion— for  I  have  adopted  it  to  the  exclusion  of  all  others 
for  the  past  fourteen  years — I  wish  briefly  to  go  over  the 
points  in  its  execution,  emphasising  those  which  have 
been,  and  are,  difficulties  to  me. 

I  do  not  wish  in  any  way  to  compare  it  in  its  value  to 
any  other   method  or  modification  whereby  fistulisation  is 
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obtained,  for  tlus  operation  stands  by  itself,  and  I  wish  to 
speak  of  it  and  it  alone. 

The  description  of  the  operation  is  not  m  most  text- 
books too  clear,  I  think,  and  it  is  necessary  to  refer  to  the 
various  original  descriptions  given  by  Lagrange  himself 
in  1906  and  since  that  year. 

It  is  of  course  unnecessary  to  describe  the  operation  in 
detail  as  it  is  so  well  known,  but  tliere  are  certam  essentia 
po  nts  Lao-rano-e  puts  forward,  and  which  must  be  referred 
to,  for  t\ein  aJe  to  be  found,  I  think,  the  chief  difficulties 

of  the  operation. 

Thus   Lagrange  says  :    "The    puncture    and    counte,- 
puncture  are  n,ade  as  far  back  £rom  the  corneal  edge  a 
possible,  though  keeping  the  knife  in  the  anterior  cha.nbe, . 
^    .'The  knife  is  made  to   cut  upwards   and  backwards, 
and  as  it  does  so  it  must  shave   the   base  of  the    ,r,s^ 
Lagrange  makes  a  great  point  of  this  shavmg  »£  '•«  1>«- 
of  the  iris,  for  therein  lies  one  of  the  mam  points  of  the 
operation,  and  there  is  no  doubt  but  that  this  is  so 
'Next  comes,  of  course,  the  excision  of  the  scleral  wedge 

l,v  means  of  the  special  scissors  -• .  f -7"^' "Ziv  Ts 
the  case  raav  be.  Then  the  periphera  indectomj  s 
performed,  and  with  the   smoothing   of    the  tissues  into 

^J^::!::^^!X:^;t  regarded  as  the  difllcnhies 

"'  t)  Xt:;io„.-The  choice  of  the  knile  to  be  used 
is  a  verv  important  matter.  Formerly  I  -^'^  ™  " 'J 
Graefe  knife,  worn  and  thin,  but  not  whippy.  U  it  s 
whippy  it  is  almost  impossible  to  make  the  countei- 
;„nc  are,  especially  as,  owing  to  friability  «  .  he  com 
j^unctiva,  it  Is  difficult  to  lix  well  an  eye  winch  is  the 
mibiect  of  chronic  glaucoma. 

After  visiting  Bordeaux,  where  I  had  the  opportunity 
of  seeinc  Lagrange  do   the  operation  a   number  ot   tnues, 
1  brought  ba°ck  w.th  me  some  knives  which  were  specially^ 
made  Tor  him  by  Luer,  of  Paris,  and  these,  o-'  cop'^:,;; 
them,  I  have  used  ever   since,  with    the    exception   that 
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I  prefer  them  about  3  mm.  shorter  than  the  originals  and 
a  shade  broader  in  tlie  shank.  This  seems  to  be  of 
sufficient  length  and  quite  free  from  any  whippiness. 

Before  the  operation  it  is  extremely  useful  to  use  the 
transilluminator  in  the  manner  which  was  pointed  out 
some  years  ago  by  Mr.  Percival  Hay,  of  Sheffield,  for  it 
shows  how  much  distance  there  is  from  the  corneal  edge 
to  the  summit  of  the  anterior  chamber ;  this  may  not  be 
exactly  at  the  root  of  the  iris,  for  the  reason  that,  as  is 
well  known,  this  structure  may  be  adherent  to  the  anterior 
wall  of  the  anterior  chamber  for  a  very  short  distance. 

A  knowledge  of  the  space  shown  gives  confidence  in 
making  the  incision.  In  making  the  incision  I  suppose 
the  chief  fear  in  one's  mind  is  lest  it  should  be  made  too 
far  back  and  the  ciliary  body  be  wounded — at  least  it  is 
my  chief  fear. 

If  the  knife  is  introduced  at  the  points  of  puncture 
-and  counter-puncture  as  the  diagram  would  seem  to 
indicate,  and  the  incision  made  exactly  as  shown,  one  does 
•obtain  an  opening  in  the  sclera  which  is  almost  alarming. 

My  plan  has  therefore  been  to  punctui'e  and  counter- 
puncture  just  behind  the  limbus,  i.  e.  in  the  bevel,  and 
then  causing  the  knife  to  cut  upwards  and  backwards 
until  the  summit  of  the  angle  of  the  anterior  chamber  is 
reached,  it  can  be  seen  to  lie  parallel  to  the  plane  of  the 
iris.  The  knife-edge  is  then  turned  a  little  backwards 
and  another  cut  made  so  that  the  action  of  ''  shaving  the 
base  of  the  iris  "  is  accomplished.  It  is  then  that  the 
thought  may  come  that  the  section  has  been  made  too  far 
back  and  the  ciliary  body  is  in  danger  of  being  wounded. 

A  momentary  survey  of  the  knife-blade  in  relation  to 
the  rest  of  the  eye  reassures  one  at  once,  and  the  process 
of  cutting  out  through  the  sclera  can  be  completed.  1 
prefer  to  make  the  tongue  of  sclera  a  long  one,  for  it 
gives  plenty  to  hold  with  the  sclerectomy  forceps.  The 
-conjunctival  flap  is  cut  preferably  as  large  as  is  conveniently 
possible. 

I'he  scleral  incision  which  is  obtained   in   this  way  does 
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not  seem  to  be  quite  such  an  alarming  one  as  tlie  diagram 
suggests,  and  yet  with  it  satisfactory  results  are  obtained. 
The  next  step  is  to  seize  the  end  of  the  conjunctival  flap 
and  draw  it  down  over  the  cornea — a  procedure  which 
causes  the  flap  to  cock  up  at  right  angles  to  the  surface 
of  the  globe  ;  it  is  now  c[uite  easy  to  cut  off  the  scleral 
wedge  with  the  scissors,  and  this  is  the  method  I  formerly 
employed,  although  now  I  grasp  the  end  of  the  scleral 
tongue  with  the  small,  specially-made  sclerectomy  forceps. 
The  scissors  must  be  of  the  correct  curve  and  cut  crisply. 

The  final  stop  in  the  operation  is  the  peripheral  iri- 
dectomy. The  base  of  the  iris  is  seized,  drawn  gently 
out  if  it  has  not  already  presented,  and  the  tiniest  cut 
with  the  scissors  gives  one  all  the  iridectomy  that  is 
necessary. 

Sometimes  I  think  I  have  not  accomplished  this,  but 
when  the  repositor  is  used  to  smooth  the  iris  into  place 
one  usually  sees  a  beautifully  neat  Y-shaped  iridectomy 
at  the  periphery,  and  one  is  astonished  at  times  how  it 
comes  about. 

Lagrange  advises  in  some  cases,  especially  where  the 
tension  is  apt  to  be  high,  to  open  up  the  suprachoroidal 
space  with  the  repositor,  und  release  a  small  collection  of 
fluid  which  is  sometimes  present;  this  is  easily  done  by 
slipping  the  repositor  upwards  beneath  the  posterior  wall 
of  the  wound.  The  conjunctiva  is  replaced  and  smoothed 
over,  and  the  operation  is  complete. 

Usually  neither  mydriatic  nor  miotic  is  used.  This  is, 
ot  course,  essentially  an  operation  for  simple  chronic 
glaucoma,  and  for  cases  below  4-"),  say,  with  Schicitz 
tonometer.  If  the  tension  is  higher  than  this  it  aids  the 
operation  considerably  to  perform  a  posterior  sclero- 
piincture  beforehand.  I  have  never  seen  any  harm  come 
from  this. 

As  to  results,  I  have  only  vei'v  rareh^  found  it  fail  to 
relieve  tension  altogether;  usually  it  normalises  the  tension, 
but  in  some  cases,  although  it  is  reduced,  it  is  not  reduced 
to    normal,  and  the  operation   has  to   be   repeated.      One 
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word  Avith  regard  to  late  infection.  I  have  only  knowledge 
of  one  case  of  mine  in  which  this  is  said  to  have  occurred, 
and  the  observation  was  made  Ly  another  surgeon. 

The  case  in  question  was  one  in  which  it  would  not 
have  been  a  matter  of  surprise  if  both  eyes  had  been  lost 
from  panophthalmitis. 


8.    Loss  of  vitreous  in  cataract  extractit/n. 
By    T.  Harrison  Butlkr    (Birmingham). 

Vitreous  escape  during  cataract  extraction  does  not 
appear  to  receive  the  attention  it  deserves  from  the 
authors  of  the  text-books  upon  ophthalmic  surgery.  It 
would  seem  to  be  regarded  as  of  trivial  import  by  some, 
more  especially  by  the  devotees  of  the  intra-capsular 
operation.  Others  i-egard  it  with  greater  respect,  and 
find  that  even  when  moderate  in  degree  the  final  visual 
acuity  of  the  eye  is  apt  to  be  poor,  and  that  inflammatory 
complications  are  more  frequent  and  severe.  I  have 
always  looked  upon  loss  of  vitreous  as  a  serious  compli- 
cation, and  in  order  to  obtain  exact  information  as  to  the 
final  effect  I  have  looked  up  all  the  records  which  I  have 
to  hand.  An  examination  of  these  cases  confirms  the 
view  that  I  had  formed,  that  eyes  which  have  lost  vitreous 
are  more  liable  to  suffer  destructive  irido-cyclitis,  and 
that  the  resulting  vision  is  consideral)iy  worse  than  that 
which  follows  normal  extraction.  In  a  word,  loss  of 
vitreous  is  greatly  to  be  dreaded,  and  evei-y  ]n-ecaution 
should  be  taken  to  avoid  it. 

I  propose  to  consider  the  subject  under  the  following 
lieads  : 

(1)  Conqiarative  frei|uency  of  loss  of  vitreous. 

(2)  Comparative  results  of  loss  of  vitreous. 

(3)  Causes  of  vitreous  escape. 

(4)  Metliods  of  avoiding  vitreous  escape. 

(o)   Treatment  of  cases  when  vitreous  escapes. 
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(1)  It  is  generally  held  that  with  reasonably  good 
operating  vitreous  is  not  lost  in  more  than  about  6  per 
cent,  of  the  operations.  An  analysis  of  my  first  250 
extractions  in  England  showed  that  in  the  first  200,  5'5 
per  cent,  lost  vitreous,  and  that  the  next  50  operations 
gave  6  per  cent,  as  the  proportion.  J  therefore  assume 
that  my  normal  figure  is  6  per  cent,  with  the  ordinary 
speculum  operation. 

Four  patients  behaved  so  badly  that  an  ansesthetic  was 
given  and  none  of  them  lost  any  vitreous. 

Sixty-four  extractions  performed  in  Jerusalem  gave  a 
percentage  loss  of  17.  This  figure,  which  is  nearly  treble 
the  English  proportion,  is  due  to  the  fact  that  these 
patients  had  little  self-control. 

(2)  Cowparalive  results. — Little  can  be  gained  by  the 
study  of  my  Eastern  cases,  because  the  refractions  were 
rough  and  cylinders  were  rarely  ordered.  The  patients 
were  in  the  main  lost  siglit  of.  Two  eyes  of  the  11 
recorded  were  lost,  and  it  would  appear  from  the  notes 
that  both  suffered  from  irido-cyclitis.  This  complication 
was  very  rare  after  a  normal  operation,  in  fact  almost 
unknown.  As  far  as  the  cases  have  any  value  for  our 
purpose,  they  go  to  show  that  irido-cyclitis  is  more  common 
after  a  vitreous  loss  than  after  a  normal  operation. 

I  have  the  notes  of  24  cases  operated  upon  in  England 
in  which  more  or  less  vitreous  escaped,  and  I  propose  to 
compare  the  results  obtained  with  those  which  were 
obtained  in  my  first  200  extractions.  These  200  cases 
include  11  which  lost  vitreous — a  fact  which  weights  tlie 
evidence  against  the  uncomplicated  cases. 

As  regards  acuity,  nearly  60  per  cent,  of  my  first  series 
obtained  Y^i  o^  better.  The  figure  for  the  vitreous 
escapes  is  but  25  per  cent. 

Total  loss. — Six  per  cent,  of  the  normal  operations  either 
ended  up  with  practically  no  vision  or  the  eye  was 
removed.  Those  complicated  by  vitreous  loss  gave  nearly 
]  7  per  cent,  of  lost  eyes — in  other  words,  escape  of 
vitreous  trebled  the  loss. 
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Panophthalmitis. — One  eye  was  lost  from  panophthaU 
mitis  among  the  24  losses  of  vitreous — a  percentage  of 
over  4.  My  figure  for  uncomplicated  operations  is  a 
little  over  1  per  cent. 

Irido-cycUtis. — Four  eyes  in  the  24  were  lost  from  this 
complication — about  16  per  cent.  The  corresponding 
figure  for  the  uncomplicated  cases  is  4  per  cent.^  so  irido- 
cyclitis is  multiplied  four  times  by  loss  of  vitreous. 

Detached  retina. — This  was  noted  once  in  the  24 
vitreous  cases,  and  but  twice  in  over  300  normal  extractions. 

These  figures  prove  most  conclusively  the  very  evil 
effect  of  loss  of  vitreous. 

The  poor  vision  attained  is  in  most  cases  due  to  a 
permanent  haze  of  the  vitreous  with  large  floating  opacities. 
In  other  cases  the  pupil  is  drawn  up,  and  good  vision  is. 
not  always  obtained  after  iridotomy. 

(3)  Causes  of  vitreous  loss. — These  may  be  grouped 
under  three  heads  : 

(a)    Lack  of  dexterity  in  the  operator. 
[h)    Abnormal  conditions  in  the  eye. 
(c)    Bad  behaviour  of  the  patient. 

Operators  vary  in  dexterity,  and  the  same  surgeon  may 
operate  with  more  or  less  skill  at  different  times.  Some 
men  charm  the  lens  out,  others  extract  it,  not  a  few 
express  it,  and  a  feAv  paw  the  lens  out.  Probably  tlie 
first  three  classes  suffer  from  about  the  same  percentage 
of  vitreous  loss,  but  a  really  bad  operator  will  lose  more 
than  the  rest.  I  think  that  the  operator  has  less  to  do 
with  the  loss  than  the  patient — a  great  deal  less. 

Some  eyes  are  undoubtedly  abnormal  in  the  sense  that 
the  vitreous  is  fluid  and  the  hyaloid  membrane  tenuous. 
There  are  other  abnormalities  perhaps  connected  with  the 
hyaloid  artery. 

Two  of  my  cases  are  instructive  in  this  respect.  Both 
were  women  and  were  excellent  patients.  Neither  strained 
in  the  least.  The  section  was  made  without  any  difficulty 
with  a  shar]i  knife.  In  both  normal  vitreous  followed 
the  section.       i   at   once  tried  to  extract  with  the  vectis. 
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I  have  never  before  failed  to  remove  the  lens  at  the  first 
attempt.  In  both  these  cases  as  soon  as  the  lens  appeared 
it  slipped  back  off  the  vectis  and  was  removed  only  at 
the  third  trial.  In  both  a  filament  was  seen  to  be  attached 
to  the  edge  of  the  lens,  and  it  was  this  filament  which 
became  taut  and  pulled  the  lens  off  the  vectis. 

The  all-important  factor  is  the  behaviour  of  the  patient. 
Nine  cases  out  of  ten  are  not  due  to  obvious  faults  in  the 
operator  nor  to  any  abnormality  in  the  eye,  but  simply 
and  solely  to  a  straining  patient.  If  we  wish  to  reduce  our 
vitreous  loss  we  must  prevent  straining  or  mitigate  its 
evil  result. 

(4)  Methods  of  avoiding  vitreous  loss. — These  fall  under 
two  heads  : 

(a)    Treatment  of  the  patient  before  operation. 
(6)    Treatment  during  the  operation. 

I  attach  the  greatest  impoi-tance  to  what  may  be  called 
the  psychic  preparation  of  the  patient.  To  get  the  best 
results  from  extraction  we  must  expose  our  victim  to  a 
suitable  ophthalmic  atmosphere. 

I  find  that  I  lose  vitreous  in  a  considerably  higher 
proportion  of  the  cases  operated  upon  at  the  Leamington 
General  Hospital  than  I  do  at  Coventry  or  at  the 
Birmingham  Eye  Hospital.  Why  ?  At  the  Warneford 
Hospital,  Leamington,  the  patients  have  been  put  into  a 
general  surgical  ward.  'I'hey  have  been  nursed  by 
excellent  surgical  sisters,  keen  and  devoted,  but  with 
little  or  even  no  experience  of  cataract  work.  We  have 
averaged  but  five  extractions  a  year,  and  these  five  have 
been  distributed  among  different  wards. 

The  patients,  fresh  from  homes  more  or  less  quiet  and 
wholly  familiar,  have  been  pitchforked  into  the  dreadful 
environment  of  a  general  surgical  ward.  Pei-haps  during 
the  night  preceding  the  operation  they  have  lain  awake 
shuddering  at  the  groans  of  one  or  more  victims  of  the 
general  surgeon.  A  poor  woman  Avho  has  undergone 
partial  evisceration  or  nephrectomy  is  no  soothing  com- 
panion for  a  cataract   patient.      Instead   she  should  have 
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ill  her  next  bed  a  patient  who  has  experienced  the  joy  of 
being  the  subject  of  a  work  of  art,  painless,  almost  pleasure- 
able — the  modern  extraction.  Of  late  I  have  refused  to 
operate  upon  patients  who  lie  in  a  general  surgical  or 
even  medical  ward,  and  have  had  my  patients  in  side- 
wards. Here  indeed  there  is  quiet  of  a  sort,  but  we  lack 
the  atmosphere  produced  by  the  presence  of  patients  who 
have  been  through  the  mill. 

At  Coventry  I  have  the  antithesis  of  Leamington.  My 
patients  are  in  ophthalmic  wards,  male  and  female.  An 
^experienced  ophthalmic  sister  presides  over  the  work,  and 
bright  ophthalmic  children  encourage  their  elder  and 
more  nervous  companions.  The  sister  not  only  tells  the 
patients  that  they  have  nothing  to  fear,  but  she  practises 
them  by  washing  out  the  eyes  and  by  introducing  a 
speculum. 

The  children  who  have  been  operated  upon  tell  the  old 
ladies  that  they  have  nothing  to  fear.  One  of  them  said  to 
a  nervous  old  lady  :  "  You  need  not  be  frightened,  Granny  ; 
I  have  had  several  operations  and  I  do  not  mind  one  bit." 
The  result  is  that  at  Leamington  I  have  to  deal  with 
nervous  patients  and  the  loss  of  vitreous  is  more  than  it 
should  be,  whereas  at  Coventry  I  had  not  lost  vitreous 
for  over  two  years  till  I  began  to  employ  Fisher^s 
retractors,  when  I  lost  it  in  three  successive  oj'jerations  ! 
I  am  fully  convinced  that  both  from  the  standpoint  of 
septic  infection,  and  loss  of  vitreous,  it  is  impossible  to 
get  consistently  good  results  when  extraction  is  ])erformed 
in  a  general  hos]iitaltoo  small  to  indulge  in  an  ophthalmic 
ward.  Mr.  Ci-idland  tells  \nc  that  ho  has  exactly  the 
same  trouble  in  another  general  hos{)ital.  An  eye  hospital 
occupies  an  intermediate  ])osition.  From  a  nursing  point 
•of  view  it  is  a  backwater,  and  in  most  cases  the  nursing 
is  not  so  good  as  it  is  in  an  eye  department  attached  to  a 
general  hosjiital.  The  junior  nurses  are  keen  and  do 
their  l)cst,  but  they  have  iu)t  had  the  advantage  of  a 
general  training  with  the  discipline  rliat   it   involves. 

I     am     wholly    ojiposed    to    operating    upon    drugged 
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patients.  The  influence  which  keeps  them  docile  must 
be  psychic  and  not  chemical.  A  man  under  morjjhine  is 
neither  awake  nor  asleep  and  cannot  be  held  wholly 
accountable  for  his  actions.  We  need  intelligent  co- 
opei-ation  and  complete  trust  in  the  operator.  A  nervous 
operator  in  some  telepathic  Avay  communicates  his  mental 
state  to  the  patient,  and  is  not  likely  to  get  good  results. 

Treafment  during  the  operation. — If  the  patient  be 
obviously  intensely  nervous  and  shows  at  once  that  he 
is  going  to  strain,  it  seems  to  me  wise  to'  use  a  general 
ana?sthetic.  I  never  allow  any  of  my  patients  to  have 
chloroform  in  any  dilution  because  I  know  of  so  many 
fatal  cases.  I  only  just  escaped  one  myself  using  one  part 
of  chloroform  in  sixteen  of  ether.  I  employ  pure  ether. 
I  have  extracted  four  lenses  under  ether  anaesthesia 
without  the  slightest  difficulty  and  with  the  ordinary 
upward  section,  and  I  shall  have  no  hesitation  in  using  it 
again  in  bad  cases. 

Loss  of  vitreous  is  so  rare  that  I  cannot  think  that  it  is 
inecessary  to  divide  the  canthus  as  advised  by  some,  or  to 
inject  cocaine  into  the  orbit  and  over  the  branches  of  the 
facial  nerve. 

Shall  we  use  a  speculum  or  not,  or  shall  we  go  even 
further  and  employ  retractors  ?  I  have  never  tried 
operating  Avithout  a  speculum  and  I  cannot  see  how 
eliminating  the  speculum  avoids  loss  of  vitreous.  I  once 
saw  one  of  the  most  dexterous  operators  in  the  world 
extract  without  a  speculum  and  lie  lost  nearly  all  the 
vitreous  ! 

During  the  past  year  I  have  been  using  a  modification 
of  Fisher's  retractors.  I  find  that  they  get  in  the  way  of 
the  knife  and  there  is  a  tendency  to  make  a  corneal 
section  without  a  conjunctival  fia]).  I  have  lost  vitreous 
three  times  while  using  them.  In  one  case  the  lower 
retractor  slipped  out  and  the  lower  lid  snapped  back 
upon  the  eye  and  vitreous  escaped  in  slight  amount, 
this  led  to  a  modification  of  the  lower  retractor.  In  the 
•otiier  two   cases  the  patient  strained  badly,  and,  although 
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the  lids  were  far  away  from  the  eye  and  could  not  possibly 
press  upon  them  however  much  the  orbicularis  contracted, 
yet  a  slight  amount  of  vitreous  escaped.  I  think  that  it 
must  have  been  caused  by  contraction  of  the  recti  muscles. 
I  am  not  at  all  certain  that  the  patient  is  not  more  likely 
to  strain  when  these  retractors  are  employed.  They  must 
be  very  uncomfortable  and  even  painful.  Another  dis- 
advantage is  that  a  skilful  sister  or  other  assistant  is 
necessary  to  hold  the  retractors.  I  still  have  an  open 
mind,  but  at  present  my  feeling  is  that  the  retractors  do 
more  harm  than  good.  Probably  in  a  really  bad  case 
they  may  save  the  eye  from  loss  or  restrict  its  amount. 

(5)  Treatment  of  cases  in  u-hicli  vitreous  escrqjes. — Much 
will  depend  upon  whether  a  preliminary  iridectomy  has 
been  done  or  not.  I  ])ractica]ly  always  do  one.  If 
there  is  an  iris  coloboma  there  will  not  be  the  same  danger 
of  iris  pi-olapse,  or  if  it  take  place,  it  will  be  small  and 
confined  to  the  angles  of  the  wound.  Another  advantage 
is,  that  we  have  knowledge  of  the  probable  behaviour  of 
the  patient  from  our  record  of  the  previous  operation, 
and  also  that  there  is  less  to  do  at  the  actual  extraction, 
and  so  there  is  less  time  for  the  patient  to  lose  control. 
Again,  the  iridectomy  is  the  only  part  of  the  operation 
likely  to  cause  pain.  For  these  reasons  among  others  I 
practise  preliminary  iridectomy,  and  shall  continue  to  do 
so.  If  vitreous  presents  or  escapes  after  the  section  I 
always  extract  the  lens  with  Taylor's  vectis,  and  at  once 
close  the  eye  with  a  bandage  and  do  nut  look  at  it  for 
fortj'-eight  hours. 

If  vitreous  follow  the  delivery  of  the  lens  I  always 
close  the  lids  at  once  and  put  on  a  bandage.  I  feel  sure 
that  any  attempt  to  perform  an  ii-is  toilet  or  to  cut  off  the 
vitreous  is  a  great  mistake,  and  only  leads  to  further  loss. 
Fortunate!}'  in  the  majoi-ity  of  cases  when  the  eye  is 
dressed  the  wound  is  closed,  and  there  is  no  iris  in  the 
wound. 

When  all  is  finished  the  iris  may  be  impacted  and  the 
pupil  drawn  up.      In  these  cases  I  perform  iridotouiy  with 
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a   Ziegler's  knife.      If   the  knife  be   perfectly   sharp   thi^ 
operation  presents  no  difficulty. 

In  conclusion  I  hope  that  I  have  shown  that  loss  of 
vitreous  is  a  dangerous  complication,  and  that  every 
precaution  should  be  adopted  to  avoid  it.  Skilful  and 
rapid  operation  and  careful  psychic  treatment  of  the 
patient  offer  the  best  chance  of  success. 

Mr.  Harrison  Butler,  in  replying-  to  the  discussion 
which  followed,  said  he  agreed  with  Mr.  Johnson  Taylor 
that  the  cataract  incision  should  be  a  large  one.  He  had 
intended  to  emphasise  this  in  his  paper.  He  always 
advised  beginners  to  commence  the  puncture  at  the  semi- 
diameter,  or  within  a  millimetre  of  this  spot.  Then,  if  the 
incision  were  truly  horizontal  and  the  section  comprised 
nearly  half  the  cornea,  no  harm  was  done.  If,  however, 
as  was  not  infrequent  with  the  beginner,  the  counter- 
puncture  was  higher  than  intended,  then  the  wound  was 
still  adequate  to  allow  the  lens  to  escape  with  ease,  and 
there  was  less  danger  of  vitreous  loss.  He  personally 
aimed  at  a  section  which  was  horizontal  and  about  a 
millimetre  short  of  the  semi-diameter  at  each  end.  As 
soon  as  the  edge  of  the  lens  appeared  he  coaxed  it  out 
with  the  lens  hook,  and  did  not  rely  upon  pressure.  The 
less  pressure  the  better,  hence  the  value  of  the  large 
incision  and  of  the  lens  hook.  He  thought  that  a  con- 
junctival flap  was  useful,  but  if  it  were  not  coming 
naturally  he  did  not  object  to  a  corneal  section.  Mr.  Lloyd 
Owen,  who  in  his  time  was  one  of  the  most  dexterous 
operators  in  England,  deliberately  made  a  corneal  section, 
and  his  extractions  would  stand  comparison  with  any. 
Dr.  Lundogard,  of  Denmark,  who  was  present  at  the 
Congress,  had  pointed  out  to  him  that  the  corneal  section 
closes  within  a  day,  but  under  the  flap  it  is  a  matter  of 
three  or  four  days  before  the  scleral  wound  closes, 
although  it  is  shut  off  from  the  outside  by  adhesion  of  the 
conjunctival  flap. 

He  oljjected  to  the  so-called  intense  cocainisation  of  the 
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eye,  because  it  led  to  vomiting  after  the  operation  and 
to  desquamation  of  the  corneal  epithelium.  He  agreed 
that  a  drop  of  cocaine  should  be  put  into  the  second 
eye,  and  he  always  did  this.  He  strongly  objected  to 
chloroform,  as  he  had  said  in  his  paper,  and  nothing  that 
Scottish  members  might  urge  in  its  favour  would  move  him 
from  his  position.  He  cited  some  of  the  deaths  that  had 
taken  place  in  the  hospitals  to  which  he  was  attached. 
The  danger  was  a  real  one,  and  he  would  expose  none  of 
his  patients  to  it.  He  had  had  no  trouble  with  vomiting. 
If  the  ether  were  administered  by  a  competent  man  it 
was  not  likely  to  occur  after  the  short  antesthesia  necessary 
for  an  extraction.  He  had  seen  Hudson's  retractors.  He 
was  not  at  all  satisfied  with  Fisher's,  and  he  would  try 
Hudson's.  He  had  once  found  it  necessary  to  needle  a 
secondary  membrane  after  an  intra-capsular  extraction, 
which  the  negro  patient  achieved  for  himself. 


9.    Some  iioints  of  interest  in  the  icork  of  n  school  oculist. 
By  J.   Hamilton   McIlkoy  (Glasgow). 

On  the  principle  that  evei-ything  which  at  the  present 
time  tends  towards  the  furtherance  of  child-welfare  is  of 
vital  interest  to  all  of  us,  a  short  paper  on  the  subject  of 
ophthalmic  work  among  school-children  needs  no  apology, 
although  I  feel  my  contribution  to  this  Congress  will 
compare  unfavourably  with  the  work  of  the  distinguished 
ophthalmologists  who  have  come  before  me. 

'J'he  work  of  school  clinics  contains  nothing  of  a 
startling  or  dramatic  nature,  and  our  results,  being  the 
outcome  of  continued  treatment  and  vigorous  administra- 
tion, are  valuable  in  so  far  as  they  lead  to  improved 
physique  on  the  part  of  the  younger  generation. 

The  activities  of  a  school  oculist  t;ill  into  two  cate- 
gories, viz.   (1)  iuspectiun,  and  (2)  treatiiient. 
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Tlie  work  of  the  school  iiiedictil  otticer  being  intimately 
associated  with  the  educational  S3'stetn,  one  sometimes  has 
a  little  difficulty  in  urging  treatment  of  minor  ailments, 
the  parents  being  inclined  to  look  upon  the  medical  staff 
as  disciplinarians  rather  than  benefactors,  and  the  system 
as  one  of  interference  with  the  freedom  of  the  community. 
A  patient  suffering  from  an  acute  or  well-defined  coniplaint 
will  seek  advice  voluntarily,  but  when  urged  to  take  steps 
in  regard  to  the  cure  of  ailments  whicli  to  the  uneducated 
intelligence  do  not  exist,  difficulties  arise. 

Parents  call  attention  to  the  presence  of  similar  defects 
in  their  own  persons,  whicli  have  been  pi-esent  since 
childhood,  and  have  led  to  no  evil  results,  and  it  is 
difficult  to  persuade  these  parents  that  such  defects  are  a 
handicap  and  should  be  rectified  in  their  children.  With 
the  passage  of  time,  however,  school  medical  inspection 
and  treatment  have  come  to  be  regarded  as  inevitable  if 
not  desirable,  and  opposition  has  melted  almost  to 
vanishing-point. 

In  no  department  of  school  medical  work  is  there  more 
prejudice  to  contend  against  than  in  that  of  refraction. 
Many  children  who  suffer  from  gross  refraction  errors  are 
unaware  of  the  fact,  at  all  events  in  the  early  years  of 
school  life.  Glasses  are  an  expensive  item  in  the  upkeep 
of  a  heedless  child,  and  numy  children  complain  that  by 
wearing  glasses  they  become  subject  to  ridicule  amongst 
their  school-fellows.  It  is  only  by  gaining  the  confidence 
of  the  parent,  and  co-operation  on  the  part  of  the  teacher, 
that  such  cases  can  be  successfully  reached. 

It  is  therefore  of  great  importance  that  there  should  be 
a  reliable  system  of  insj)pcti()n,  whereby  genuine  errors  of 
refraction  may  be  detected  and  urgency  for  treatment 
indicated. 

1 .  Inspection. 

In  (ilasfow  the  Education  Autlioiitv  has  a  system  of 
routine  eyesight  inspection  which  has  been  in  practice 
for    about    15    years,    and    has    considerable    advantages. 
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Under  this  system  every  infant  is  examined  by  retinoscopy 
as  soon  after  admission  to  school  as  possible,  in  order 
that  no  visual  abnormality  may  be  undetected. 

Each  school  is  visited  once  a  year  by  the  oculist,  when 
all  newly-admitted  infants,  and  all  children  of  the  junior, 
senior  and  supplementary  classes  who  have  failed  to  pass 
the  teacher's  test  {i.  e.  vision  in  either  eye  =  -1^),  are 
presented  for  examination.  Boys  and  girls  of  the  classes 
above  the  infants  are  taken  in  alternate  years. 

Due  notice  of  the  oculist's  visit  is  sent  to  the  head- 
master of  the  school  to  be  visited,  and  the  lists  are  then 
prepared.  The  equipment  necessary  for  the  examination 
is  as  follows :  A  class-room  or  teacher's  room,  well 
darkened  ;  a  small  table  and  three  chairs  ;  a  small  paraffin 
lamp,  with  suitable  shade ;  a  Wright-Thomson  skiascope. 
One  teacher  sits  at  the  table  and  acts  as  clerk.  The 
children  are  marched  in  a  line  in  front  of  the  oculist,  who 
sits  at  the  table,  and  a  senior  child  sits  at  the  opposite 
side,  and  assists  by  covering  alternately  the  eyes  of  the 
child  who  is  being  examined.  Another  teacher  stands 
behind  the  oculist  and  attracts  the  attention  of  the  child 
by  holding  up  fingers,  in  order  that  accommodation  may 
be  eliminated  as  far  as  possible.  The  results  of  the 
retinoscopy  of  each  eye  are  duly  noted  on  the  list,  and  a 
mark  is  entered  opposite  each  child  who  is  found  to  be 
urgently  in  need  of  attention. 

Cases  showing  hypermetropia  over  4  D.  or  astigmatism 
of  3  D.  and  all  cases  of  genuine  myopia  are  notified.  All 
forms  of  squint  (hitherto  untreated)  and  suspected  fundus 
lesions  are  included.  Much  information  may  be  obtained 
from  the  teacher  in  regard  to  the  cliikl's  visual  acuity  in 
class-work. 

Due  notice  is  sent  to  the  ])ni-L'iit  iiiforniiug  liim  of  the 
presence  of  the  defect  thus  discovei-ed,  and  otVeriug  treat- 
ment in  necessitous  cases. 

Cases  which  show  the  lesser  degrees  of  refrat'tive  error 
are  not  as  a  rule  dealt  with  at  this  inspection,  but  mny  be 
presented  from  time  to  time  as  non-routine  cases.   Obvious 
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conditions  of  eye  disease,  such  as  may  be  detected  at 
ordinary  medical  inspection,  are  not  included. 

In  tliis  way  inspection  by  retinoscopy  acts  as  a  sieve 
for  the  grosser  degrees  of  refractive  and  fundus  abnor- 
mality, and  a  considerable  amount  of  pressure  can  be 
brought  to  bear  in  enforcing  attention  to  treatment. 
Where  this  form  of  inspection  is  not  in  use  it  comes  to 
pass  that  the  selection  of  defective  children  rests  almost 
wholly  on  the  teacher,  and  transient  conditions  such  as 
conjunctivitis  (which  give  rise  to  blurred  vision  for  a 
time)  are  duly  presented  to  the  oculist  for  refraction  at  a 
later  date  when  normal  vision  has  become  restored. 
Valuable  time  in  this  way  is  wasted,  and  more  urgent 
cases  may  be  overlooked.  During  the  year  ending 
July  31st,  1920,  the  number  of  schools  in  Glasgow  visited 
by  the  oculist  for  this  form  of  inspection  was  88;  over 
20,000  children  were  examined,  and  of  these  about  12  per 
cent,  were  found  to  be  seriously  defective  and  in  need  of 
immediate  treatment. 

The  drawback  of  the  system  is  that  it  takes  up  a  large 
part  of  an  oculist's  time,  and  the  Avork  is  not  such  as  can 
be  relegated  to  a  junior.  Retinoscopy  without  mydriasis 
must  be  carried  out  by  an  expert  to  be  of  any  value  ;  but 
time  is  gained  in  the  long  run,  in  that  the  clinics  are  not 
blocked  with  unsuitable  cases. 

2.   Treatment. 

BefractUni. — The  child  having  been  scheduled  as  defec- 
tive, and  if  (jualified  by  circumstances  as  necessitous 
(practically  all  children  may  receive  this  form  of  treatment 
from  the  Education  Authority),  the  parent  is  summoned 
to  attend  with  the  child  at  the  nearest  clinic  on  a  specified 
date.  A  nurse  is  in  attendance  at  the  hour  named,  and 
.she  applies  atropine  lamelhe  (B.  W.  &  Co.,  77^^  gi'-)> 
one  in  each  eye.  The  oculist  is  due  half  an  hour  later, 
when  mydriasis  is  usually  coni])lete. 

As  a  rule  one  examination  is  sufficient,  and  glasses  are 
prescribed  at  the  first  visit;   but  if  mydriasis  be  not  satis- 
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factory  oi'  fui'tlier  examination  without  mydriasis  be- 
necessary,  the  child  is  asked  to  return  on  a  date,  of  which 
notice  will  be  sent  to  the  parent. 

For  some  weeks  past  a  controversy  has  been  taking 
place  in  the  pages  of  the  Brituh  Medical  Journal  on  the 
subject  of  refraction  work  among  school-cliildren,  and  the 
relative  value  of  the  subjective  and  objective  methods  of 
connecting  errors  of  refraction.  The  exigencies  of  school 
medical  service  demand  the  use  of  methods  which  combine 
efficiency  with  the  greatest  possible  speed,  and,  owing  to 
the  somewhat  exhausting  nature  of  continuous  refraction 
work,  an  appropriate  limit  must  be  set  upon  the  length  of 
time  occupied  by  each  daily  session.  It  is  therefore- 
impracticable  that  the  minute  care  recommended  by  some 
authorities  should  be  given  to  the  subjective  examination 
of  each  child,  however  much  satisfaction  one  might  have 
in  verifying  one's  objective  findings.  My  own  working 
plan  is  to  attack  every  case  with  sufficient  attention  to  the 
retinoscopy  to  ensure  that  if  the  subjective  tests  break 
down,  I  nevertheless  shall  have  confidence  in  my  results. 
Mydriasis  therefore  must  be  very  complete,  and  the 
retinoscopy  accurately  gauged. 

I  use  a  plane  mirror  (Hawes,  London),  4'5  cm.  in 
diameter,  and  a  central  opening  4  mm.  in  diameter.  Each 
clinic  is  provided  with  a  full  set  of  trial  lenses  and  a 
3-cell  trial  frame.  Illumination  is  furnished  by  a  bracket 
lamp  with  jointed  arm,  movable  in  all  directions.  AV'hen 
the  clinic  is  held  in  a  school  which  is  not  a  regular  centre 
for  treatment  a  portable  "  kit  "  is  used,  consisting  of  the 
trial  lens  outfit  and  a  table-stand,  to  which  its  gas  or 
electric  lamp  can  hi-  fitted  according  to  the  lighting  of  the 
school  in  question. 

My  method  of  testing  is  as  follows  :  In  a  case  of  hyjier- 
metropia  I  note  the  lens  that  just  reverses  the  image  ;  in 
compound  astigmatism  I  find  the  lens  which  turns  the 
image  in  the  meridian  of  lower  curvature,  and  note  the 
axis;  with  this  lens  in  place  I  add  splici-iciil  lenses  of 
increasing  power,  until  the  one  is  rt-nclied  wiiieh    i-everses 
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the  other  meridian.  The  second  lens  is  then  removed, 
and  a  cylinder  of  the  same  power  is  placed  in  the  position 
which  has  been  judged  to  represent  the  axis.  If  the  axis 
be  not  accurate  the  streak  of  light  is  seen  to  be  deflected 
to  the  opposite  side,  and  the  lens  must  be  carefully  turned 
until  the  axis  of  the  streak  becomes  vertical  or  horizontal, 
or  becomes  equally  distributed  in  all  directions.  It  often 
happens  that  on  placing  the  cylinder  in  correct  position 
the  meridian  of  lower  curvature  shows  a  little  more  hyper- 
metropia  than  was  originally  calculated,  and  one  adds 
0*25  D.  or  0*5  D.  convex  sphericals  until  this  has  been 
obliterated.  If  one  suspects  that  one  has  gone  too  far 
with  the  correction,  the  addition  of  a  — 0"5  D.  sph.  or  even 
—  0'25  D.  sph.  restores  the  balance.  In  the  case  of 
myopia  I  Avork  with  weak  concave  lenses  until  the  one 
which  just  neutralises  the  image  is  reached.  In  myopic 
astigmatism  I  use  the  same  method  as  described  for  hyper- 
metropia,  but  I  am  very  careful  to  keep  within  the  point 
of  reversal.  When  I  have  found  the  lenses  which 
neutralise  the  image,  I  cautiously  add  weak  concave 
sphericals  until  the  image  becohies  definitely  reversed,  and 
then  work  down  with  Aveaker  lenses  till  the  point  of 
neutralisation  is  again  reached,  Avhen  I  compare  the 
findings:  if  there  is  discrepancy  betAveen  them  the  correct 
refraction  probably  lies  midAvay  betAveen  the  two.  In  the 
case  of  mixed  astigmatism  I  estimate  the  amount  of 
hypermetropia  by  means  of  a  convex  spherical,  and  judge 
the  axis ;  I  then  place  a  cjdinder  in  position,  and  note 
whether  the  hypermetropia  is  fully  corrected  or  requires 
the  addition  of  a  stronger  cylinder.  I  remove  the  plus 
lenses,  and  the  minus  element  is  Avorked  out  in  the  same 
Avay  Avith  precautions  against  over-correction  as  noted 
aboA'e. 

By  this  method  one  can  obtain  a  very  accurate  estimate 
of  the  refraction,  2^>ovided  mydriasis  he  complete.  When 
retinoscopy  is  satisfactory,  there  should  be  no  risk  in 
prescribing  straightway  for  any  case  of  Avell-marked  error. 
In  the  case  of  school-children  one  is  usually  dealing  with 
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errors  of  considerablQ  degree,  and  although  it  is  of  interest 
to  see  the  results  attained  when  the  child  is  tested  sub- 
jectively, one  would  not  place  undue  dependence  upon  the 
visual  acuity  by  the  help  of  glasses  in  a  trial  frame  during 
a  short  interview  were  these  glasses  at  variance  with  the 
retinoscopy.  The  real  test  of  a  successful  prescription  is 
that  of  good  vision  maintained  over  a  lengthy  period  of 
time,  the  teacher  being  the  judge  both  in  regard  to 
ordinary  class-work  and  the  reading  of  Snellen's  types 
(the  latter  test  being  carried  out  before  the  oculist's 
annual  visit  to  the  school). 

It  cannot  be  said  that  there  is  any  definite  age  at 
which  subjective  testing  becomes  reliable  in  school-children. 
I  attempt  the  test  in  children  of  7  3'ears  and  upwards, 
and  I  have  met  with  children  of  6  even  in  Avhom  the 
ordinary  test  was  possible,  whereas,  on  the  other  hand, 
children  of  10  or  12  may  be  quite  hopeless.  In  older 
children  who  suffer  from  ciliary  spasm,  as,  for  example, 
girls  of  the  Supplementary  Department  who  are  the  victims 
of  asthenopia  without  any  mai'ked  degree  of  refractive 
error,  subjective  examination  is  essential,  and  is  usually 
of  much  value. 

With  regard  to  prescription  in  cases  where  no  subjective 
test  is  available,  I  generally  deduct  2"5  from  my  figures 
for  hypermetropia,  and  add  0"5  to  those  found  for  myopia. 
Children  usually  accept  full  correction  for  astigmatism, 
but  I  keep  within  my  figures  by  about  half  a  dioptre. 

The  problem  of  prescribing  glasses  for  squint  where  the 
ametropia  is  slight  and  the  parent  averse  to  glasses  for 
the  child  is  difficult.  Where  the  ametropia  is  pronounced 
one  finds  the  parent  gives  in  more  readily  to  the  chances 
of  improvement  of  the  squint  by  glasses.  When  the 
squint  is  marked,  the  parent  is  instructed  to  cover  the 
glass  of  the  non-squinting  eye  for  two  hours  daily.  Unfor- 
tunately it  is  not  possible  to  have  systematic  investigation 
of  the  progress  of  squint  cases  at  stated  intervals  after 
glasses  have  been  provided.  Parents  are  instructed  to 
bring  the  child  to  have  the  glasses  checked  at  the  clinic. 
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but  even  this  provision  does  not  always  meet  witli  the 
desired  response.  The  question  of  following  up  cases  in 
which  glasses  have  been  prescribed  rests  to  a  large  extent 
with  the  teacher,  who  is  expected  to  report  to  the  school 
medical  officer  or  to  the  oculist  at  the  next  yearly  visit. 
The  prescription  is  given  to  the  parent  immediately  after 
examination,  and  may  be  presented  to  the  Education 
Authority  for  endorsement,  whereby  the  parent  is  enabled 
to  obtain  the  glasses  (from  the  optician  appointed  by  the 
Authority)  at  a  reduced  cost,  or  in  necessitous  cases  free 
of  cost.  I  find  that  although  there  is  seldom  any  fault  to 
be  found  with  the  lenses  supplied  by  the  optician,  the 
provision  of  a  suitable  frame  is  a  different  matter,  and  I 
have  often  to  send  a  child  back  to  the  optician  for  a 
re-adjustment  of  the  frame,  Avhich  will  mean  everything 
to  the  success  of  the  glasses  when  worn. 

Children  readily  knock  their  glasses  out  of  shape,  and 
for  this  reason  as  well  as  that  of  the  greater  cost  of 
cylinders  I  hesitate  to  order  weak  cylinders  for  a  child  of 
the  poorest  class.  I  do  not  recommend  large  round 
glasses  as  being  more  likely  to  make  the  child  look 
directly  through  them  ;  if  the  frame  be  comfortable  and 
the  lenses  suitable,  I  do  not  find  the  child  looks  over  the 
glasses.  I  do  not  remember  any  case  that  has  been 
presented  to  me  for  revision  in  which  any  important 
change  had  to  be  made  in  the  prescription,  although  many 
require  re-adjustment  of  the  frame.  I  am  convinced  that 
a  child  will  bear  incorrect  lenses  much  more  gladly  than 
a  frame  which  gives  him  discomfort. 

I  have  dwelt  at  some  length  on  the  subject  of  refraction, 
partly  because  it  is  the  branch  of  work  which  fills  most 
of  the  time  of  the  school  oculist,  and  partly  because  it  is 
the  most  interesting. 

The  treatment  of  ordinary  ailments  met  with  in  the  eye 
disease  clinics  can  be  cai-ried  out  by  the  ordinary  school 
medical  officer,  and  it  is  only  in  order  to  vary  the  work 
that  the  whole-time  oculist  has  time  allotted  to  such  treat- 
ment.     Special  consultation  clinics  are  held   at   frequent 
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intervals  foi*  the  investigation  of  the  more  serious  types  of 
cases,  and  for  childi'en  who  require  special  educational 
methods. 

The  bulk  of  cases  met  with  at  the  ordinary  clinic  are 
those  which  are  to  be  seen  in  the  outdoor  department  of 
any  of  our  eye  hospitals,  viz.  blepharitis,  conjunctivitis, 
keratitis  (phylctenular  and  interstitial),  corneal  opacities, 
hordeoli,  Meibomian  cyst,  cataract,  trachoma,  and  to  a 
lesser  extent  iritis  and  fundus  lesions. 

Chronic  blepharitis  occurs  in  our  slum  children  to  an 
amazing  degree,  and  is  no  doubt  associated  with  poor 
conditions  in  the  home  life. 

I  have  found  very  striking  results  from  the  use  of 
methylene-blue  (1  in  1000  in  saline),  applied  by  the  nurse 
at  the  clinic  twice  a  week,  or  daily  in  severe  cases.  In 
addition  to  this  the  ordinary  home  treatment  (alkaline 
lotion  and  yellow  oxide  ointment)  are  prescribed,  but  the 
cases  in  which  the  affection  is  most  sevei*e  are  those  of 
poor  homes  and  careless  habits,  and  treatment  is  often 
confined  to  that  given  at  the  clinics. 

Strumous  conditions  also  are  very  common,  and  recurrent 
attacks  interfere  with  school  progress.  I  append  a  sheet 
which  I  drew  up  for  the  guidance  of  the  pai'ent  in  regard 
to  the  feeding  of  such  cases,  and  it  is  regrettable  that  a 
closer  supervision  of  the  home  hygiene  and  feeding  of 
these  children  cannot  be  obtained,  as  one  might  then 
attack  the  evil  at  its  source. 

Acute  catarrhal  conjunctivitis  and  folliculosis  ai*e  rife 
periodically,  and  rigorous  exclusion  from  school  for  these 
affections  is  insisted  upon.  'I'rachoma  is  not  common,  but 
occasionally  occurs.  The  disease  is  notifiable  in  Glasgow, 
and  the  cases  are  treated  by  the  sanitary  authority.  As 
a  rule  these  cases  clear  up  very  well,  leaving  little  trace  in 
the  cornea.  Interstitial  keratitis  is  not  a  common  condition 
in  the  ordinary  clinic.  I  have  had  several  cases,  which  I 
submitted  to  Dr.  David  Watson  (at  the  Venereal  Clinic, 
Central  Dispensary),  who  found  a  positive  Wassennann, 
and  treated   the  children  by  injections,  with  very   marked 
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results — the  conieie  becoming  clear,  and  vascularisation 
disappearing  within  a  few  months  of  the  first  injection. 

The  number  of  cases  in  which  any  history  of  ophthalmia 
neonatorum  can  be  made  out  is  small,  and  one  forms  the 
opinion  that,  judging  from  the  information  at  our  disposal, 
the  occurrence  of  eye  defects  directly  traceable  to  venereal 
disease  is  insignificant  among  Glasgow  school-children. 
A  systematic  investigation,  by  means  of  the  Wassermann 
and  other  tests,  would  be  required  to  settle  the  question 
of  the  aetiology  of  the  defects  met  with.  We  meet  with 
many  cases  of  nystagmus,  but  it  is  rare  to  be  able  to 
obtain  any  history  of  ophthalmia  neonatorum  even  on 
careful  questioning. 

Choroiditis,  when  met  with,  is  usually  of  the  myopic 
variety  ;  retinitis  pigmentosa  is  a  rare  condition. 

The  education  of  the  blind  and  semi-blind  is  of  o-reat 
importance,  and  the  industrial  efficiency  of  a  defective- 
sighted  person  will  be  greatly  enhanced  by  suitable 
training  and  cai-e  during  school  life.  Although  the 
numbers  of  actually  blind  in  Glasgow  are  small,  there  are 
large  numbers  who  suffer  from  impaired  vision  due  to 
high  myopia  and  other  causes.  Myope  classes  were  first 
instituted  with  us  in  1915.  AVe  have  three  myope 
centres ;  in  one  of  these  the  children  are  given  oral 
instruction  with  the  normal  children,  but  have  the  other 
work  in  a  specially-fitted  class-room.  In  the  other  centres 
the  work  is  carried  out  wholly  in  the  special  class-room. 

The  children  who  are  blind  or  almost  blind  are  taught 
in  the  blind  classes  in  connection  with  the  ordinary 
school,  and  receive  oral  instruction  with  the  normal 
children.  Their  special  training  consists  in  Braille, 
geography  by  maps  in  relief,  with  typing,  basket-making, 
twine-work,  etc.,  on  the  lines  of  an  institution  for  the 
blind. 

We  have  a  hostel  for  the  blind  in  the  suburbs  of 
Glasgow,  the  children  being  taken  to  and  from  school 
under  the  care  of  an  escort. 

Much  is  being  done  for  the  education  of  the  blind,  but 
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the  tinxe  secret  of  cure  lies  in  prevention.  The  Ministry 
of  Health,  by  the  institution  of  an  investigation  into  the 
causes  and  prevention  of  blindness,  may  go  far  towards 
healing  the  sight  of  the  community,  but  I  plead  for 
recognition  of  the  part  that  is  being  played  in  a  less 
conspicuous  way  by  the  school  medical  service. 

Education  Authority  of  Glasgow. 

Instructions  regarding  the  care  and  feeding  of  children 
suffering  from  eye  diseases. 

All  discharge  from  the  eyes  is  liable  to  infect  others. 
The  patient  should  therefore  be  provided  with  his  or  her 
own  towel,  soap,  pillow,  etc.  Attention  to  the  state  of  the 
skin  is  most  important.  A  hot  bath  at  night  is  of  great 
benefit.  Clothing  should  be  warm,  light  and  loose. 
Sleeping  rooms  should  be  well  aired,  windows  being  kept 
open  as  much  as  possible,  without  giving  rise  to  a  draught. 

Diet. — It  is  of  utmost  importance  that  the  child's  diet 
be  strictly  regulated.  There  is  a  tendency  to  eat  too 
much  and  too  often,  and  the  food  is  frequently  of  the 
wrong  kind,  so  that  the  stomach  becomes  overloaded  with 
indigestible  substances  and  does  not  receive  the  rest  that 
is  needed  between  meals.  Meals  should  therefore  be 
given  at  regular  hours.  Food  should  not  be  given  at 
other  times,  even  to  pacify  a  fretting  child.  A  little  water 
may  b§  given  for  this  purpose.  When  eye  treatment  is 
commenced,  for  the  first  forty-eight  hours  the  child  should 
be  given  milk  and  water  only  (a  cup  of  hot  milk  every 
three  or  foui-  hours).  After  the  second  day  light  diet 
may  be  given  in  gradually  increasing  quantities. 

The  following  articles  of  diet  are  specially  recommended: 

Milk  and  milk  ])uddings  (rice,  sago,  coniiloui-,  macaroni, 
semolina,  junket,  etc.) 

Eggs  (light-boiled,  poached,  .^^crambled). 

Bread  and  butter,  rusks. 

Porridge. 

Cream. 
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Gruel. 

Fish  (boilea,  baked). 

Soup  (clear),  beef-tea. 

The  following  foods  are  very  harmful,  and  should  be- 
forbidden  : 

Pastry,  sweets,  sugar  (in  all  forms),  potatoes,  sausages^ 
pork,  bacon,  cheese,  nuts,  tea  and  coffee). 
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REPORTS. 

FivK  nieetnigs  lield  during-  the  year,  three  in  Birrnirig- 
haiu  and  two  in  the  neig-hbouring  towns. 

1.   .-1    vase   of  Filaria    loa. 
l')y  T.  Hakrison  Butler. 

Some  months  ago  I  was  consulted  by  a  medical  man 
who,  when  in  t lie  African  Service,  had  become  infected 
with'  Filaria  h>a.  The  infection  had  taken  place  fifteen 
years  ago,  and  since  then  seven  worms  had  been  removed 
from  various  parts  of  his  body. 

On  examination  I  was  able  to  see  the  i)arMsite  wriggling 
under  the  conjunctiva.  ^My  ]nitient  knew  better  than  1 
the  best  method  of  removing  the  worm,  and  he  urged  me 
ro  hurrv  and  to  be  careful,  otherwise  the  worm  wonhl,  he 
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said,  take  fright  and  disappeai*  Avith  great  rapidity.  I 
cocainised  the  eye  and  seized  the  intruder  with  fixation 
forceps  through  the  conjunctiva.  I  then  passed  a  silk 
thread  through  the  conjunctiva  under  the  Avorm,  and 
drew  it  tight.  I  now  had  it  firmly  fixed  and  escape  was 
impossible.  An  incision  was  now  made  round  the  suture 
and  the  worm  drawn  out.  Unfortunately  it  got  cut  in 
the  process,  and  I  had  some  difficulty  in  removing  the 
second  half.  The  organism  was  about  an  inch  and  a  half 
long,  and  in  form  and  texture  exactly  like  a  violin  E 
string.  Each  end  was  tapered  to  a  point.  I  can  only 
find  three  allusions  to  Filaria  loa  in  the  volumes  of  the 
Ophthahnoscope  and  the  BritixJi  Jcnirnal  of  Oplithal- 
7)iology.^ 

De  Mill}'  {I'Ophtalmologie  Provincale,  August,  1905,  ii, 
p.  73)  removed  a  Filaria  lea  from  the  eye  of  a  missionary 
from  the  Congo.  It  was  6  cm.  long  and  had  made  its 
appearance  several  times  daily  beneath  the  conjunctiva, 
where  it  caused  considerable  pain.  It  could  be  seen 
moving  under  the  conjunctiva. 

Paul  Petit  {Ann.  tVOciiUstique,  May,  1911)  gives  the 
histories  of  two  cases.  In  the  first  the  patient,  six 
months  after  his  return  from  the  Congo,  saw  a  worm 
wriggling  about  under  the  skin  at  the  bend  of  the  right 
elbow.  Eight  years  later  a  worm  appeared  under  the 
conjunctiva  of  the  left  eye.  It  was  seen  under  the  con- 
junctiva or  under  the  skin  of  the  lids  on  and  off  for 
eight  months,  till,  finally,  Petit  removed  it.  Six  months 
later  a  similar  worm  was  taken  from  the  right  eye. 

In  the  second  case  under  the  care  of  Morax,  a  man 
w^ho  had  contracted  filariosis  in  the  Soudan  felt  an 
irritation  in  his  eye  and  went  to  the  Lai'iboisiere,  where 
a  worm  was  removed  from  under  the  conjunctiva.  This 
was  identified  as  Filaria  loa. 

Brunetiere  {Annal.  cUOcnlislique,  Awgust,  1918)  records 
the  case  of  a  man  who  had  a  Filaria  loa  under  his  con- 
junctiva, and  who,  in  addition  to  craw-craw  and  calabar 
*  See  also  this  volume,  p.  514  (Ed.). 
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swellings,  siultlenly  developed  lieniij^legia,  from  which  lie 
recovered  completely.  The  author  considers  tliat  this 
paralysis  was  cansed  by  a  blockino-  of  the  terminal 
branches  of  the  sylvian  artery,  possibly  by  an  adult 
worm,  but  more  probably   by   a  mass  of  microfilia. 


2.   Melanovia   of  the  iris. 
By  N.  C.  Rii.LEY. 


Mrs.  a.  K — ,  set.  49  years. 

L.E.  :  Pigmented  mass  in  the  angle  of  the  anterior 
chamber   down  and    in,  •>  mm.  x   ]"5  mm. 

B.E.  :  Normal. 

She  was  first  seen  in  March,  1912,  when  patient  stated 
that  it  had  been  there  since  birth.  Maternal  grandfather 
had  albinism  and  nystagmus.  It  has  remained  absolutely 
unaltered  up  to  present  date.  Vision  of  each  eye  sepa- 
rately c  gls.  (  +  2  D.  sph.+  0-5  D.  cyl.  a.  v.)  =f.  ' 

I  showed  a  similar  case  at  the  Oxford  Ophthal- 
mological  Congress  in  191-3,  the  notes  of  which  are  as 
follows  : 

Eev.  H.  0.  H — ,  fet.  37  years. 

L.E.  :  Brown  mass  3  mm.  x  2  mm.  in  the  angle  of  the 
anterior  chainber  down  and  in.  Noticed  since  childhood. 
May  have  slightly  increased  in  size,  but  not  definitely  so. 
Contracted  pupil  slightly  drawn  towards  mass.  Iris 
movements  limited  in  its  neighbourhood.  Nothing  else 
wrong  in   fundi  nor  media. 

K.E.  :   Normal. 

Vision  of  either  eye  separately  =  4  Hin.  O'lo  D.  Kecent 
report  says,  unaltered  or  perhaps  slightl}'-  larger. 

I  had  a  third  case  at  the  Leicester  Eoyal  Infirmary  at 
about  the  same  time  (1912),  but,  unfortunately,  cannot 
find  the  notes.  It  was  a  woman  of  late  middle  age.  The 
left  eye  was  affected,  the  mass  being  down  and  in  and  of 
about  the  same  size  as  in  the  other  two  cases.      It  had 
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always  been  there  so  far  as  she  could  say.  Unfortunately 
she  was  very  ill  and  could  not  be  troubled  by  being"  made 
an  exhibition  of.  She  was  sufferino"  from  acute  albu- 
minuric neuro-retinitis  with  haemorrhages,  and  died  of 
Bright's  disease  a  month  or  two  later.  Unfortunately  I 
did  not  hear  of  her  death  in  time  to  try  to  secure  the 
specimen. 

Two  of  these  patients  had  been  advised  by  more  than 
one  ophthalmic  surgeon  to  have  the  e3'e  removed  for 
melanotic  sarcom.a.  In  m}"  opinion  the  growths  are 
benign^  being  merely  a  hyperplasia  of  the  epithelium  of 
the  original  optic  cup,  at  the  point  of  closure  of  the 
choroidal  fissure,  in  every  instance  the  mass  being  in  that 
situation.  Each  had  a  history  dating  from  early  life^  none 
of  them  had  definitely  increased  in  size  nor  was  there  any 
sign  of  glandular  aifection,  and  the  eyes  were  normal  in 
other  respects,  except  in  the  case  with  neuro-retinitis,  which 
was  of  entirely  independent  causation. 


3.   ^-1   case  of  cyst  of  the   iris. 
By  T.   Harrison  Butler. 

Malcolm  K.  F — ,  ?ei.  1  month.  AVhen  the  baby  was 
a  fortnight  okl  the  mother  noted  that  the  right  eye 
was  unusual  in  appearance.  'I'here  is  no  history  of  any 
accident. 

In  the  upper  part  of  the  anterior  chamber  there  was  a 
smooth  globular  swelling,  having  the  exact  appearance  of 
a  dislocated  lens. 

Examination  with  the  loupe  showed  that  it  was  covered 
with  fine  branching  vessels.  The  swelling,  Avhich  was 
obviously  a  cyst  of  the  iris,  half  covered  the  pupil,  and  the 
mother  said  that  it  altered  its  position.  The  child  was 
first  seen  on  March  30th,  1921. 

On  April  22nd  the  child  began  to  suffer  ]iain  and  slept 
badly.  She  again  came  to  the  Coventry  Hospital  on 
April  25th. 
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The  appearance  of  the  eye  had  now  completely  altered. 
The  cornea  was  CKdeniatous,  and  it  was  difficult  to  get  a 
^ood  view  of  the  contents  of  the  anterior  chamber.  Ihe 
cyst  had  tlnttened  down  and  the  upper  aspect  was  covered 
with  blood.      The  tension  was   noi  raised   as  tested  with 

the  finger.  ,      •      i       -.i      *.i 

On  A]nnl  ■27th  the  child  was  anfesthetised  with  ether 
and  a  better  view  obtained.  The  cornea  showed  a  super- 
ficial haze  and  a  deep  striation.  The  cyst  had  burst  and 
there  was  some  blood  in  the  anterior  chamber,  chietiy 
upon  the  upper  part  of  the  cyst. 

Fiir.  81. 


M 


L\.-,l  i>f  iris. 


A,  laroe  incision  was  made  with  a  keratome  and  the 
whole  CN^t  grasped  with  iris  forceps.  It  was  drawn  out 
entire  and  cut  off  with  iris  scissors.  A  coloboma  re- 
mained, just  as  after  an  ordinary  iridectomy.  The  wound 
healed  well,  and  the  eye  remained  free  from  injection. 
May  23rd  •  The  eye  is  free  from  any  injection  ;  the  anterior 
chamber  is  somewhat  shallow.  There  is  a  minute  ins- 
encleisis.      The  tension  is   not  raised,  the    cornea    is    still 

slicrhtly  hazy.* 

The  cyst  was  sent  to  Mr.  Treacher  Collins  for  examnut- 

*  Subsequent  history:  Septen,l.ev.  IH.l.  'H-  ""t.rior  .h.ml^.  lu^ 
aiBarpeaved,  the  .hole  iris  is  bowed  forward.  Kuueleation  ha.  been 
advised. 
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tion,    and    he    has    very    kindly    sent    me    the    following 
description,  with  a  drawing  (see  Figs.  81  and  82)  : 

"  The  drawing  shows  a  typical  piece  of  the  two  walls  of 
the  cyst.  The  cyst  having  collapsed  before  removal,  the 
two  Avails  in  parts  of  the  section  have  become  entangled, 
and  are  not  easy  to  differentiate.      The  part  shown  in  the 

Fig.  82. 


drawing  gives  a  clear  indication  of  tlieir  relations  to  one 
another.  On  t]u>  left-hand  side  of  the  drawing  a  piece  of 
iris-tissue  is  shown,  lined  posteriorly  by  its  two  pigment 
layers.  In  the  stroma  of  the  iris  the  blood-vessels  are 
shown  much  dilated  ami  on  its  anterior  surface  is  an 
epithelial  lining,  consisting  for  the  most  ])art  of  two  and 
sometimes  three  layers  of  epithelial  cells.  This  doubtless 
was  part  of  the  lining  membrane  of  the  cyst  on  its  posterior 
surface.      Towards    the    ri"-ht-liaiid    side    of    the    drawino- 
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there  is  a  piece  of  tissue  with  ii  siinihir  epithelial  lining, 
which  I  take  to  be  part  of  the  anterior  wall  of  the  cyst. 
On  the  external  surface  of  this  epithelium,  i.  e.  away  from 
the  cavity  of  the  cyst,  there  are  some  loose  strands  of 
fibrous  tissue  supporting  blood-vessels.  The  epithelium 
lining  the  cyst  bears  much  resemblance  to  the  epithelium 
of  the  ocular  conjunctiva,  and  looked  at  from  the  point  of 
view  of  the  pathological  findings  the  cyst  would  appear  to 
be  an  im])lantation  cyst,  due  to  the  introduction  of  some 
of  the  epithelium  of  the  conjunctiva  into  the  iris. 

"  Against  this  view  there  is  the  fact  that  the  cyst  was 
noted  when  the  child  was  a  fortnight  old  and  that  there  is 
no  history  of  any  perforating  accident." 


4.    l^ear  of  inferior  rectus  hy  a  vow's  horn. 

By  R.  Beatson  Hikd. 

A  GIRL,  a)t.  15  years,  had  her  left  eye  injured  by  a  cow's 
horn.  The  lower  lid  was  torn  on  the  conjunctival  surface 
and  the  inferior  rectus  was  lacerated  at  its  attachment  to 
the  globe,  resulting  in  a  marked  upward  squint.  The 
upper  lid  was  severely  torn  near  its  inner  extremity,  and 
this  was  sewn  up,  but  as  there  was  considerable  sepsis  no 
further  treatment  was  undertaken  until  five  months  later ; 
the  inferior  rectus  was  then  sought  and  re-attached  to  the 
globe,  and  the  superior  rectus  tenotomised.  The  result 
was  restoration  of  movement  and  abolition  of  the  diplopia. 
The  vision  was  normal  in  ])oth  eyes. 


5.  A  case  of  acute  retro-lmlhar  neuritis. 

By  K.  Beatson  Hird. 

The  patient  was  a  male,  let.  21  years,  who  attended 
the  Eye  Hospital  on  September  Gth,  1920,  complaining  of 
sudden  loss  of  sight  in  his  left  eye,  vision  being  percep- 
tion of  light  only.  The  pupil  reacted  consensual ly  only, 
there  being  no  response  directly  to  light.      The  optic  disc 
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appeared  to  be  a  little  congested.  The  field  showed  a  very 
large  central  scotoma,  which  was  absolute,  and  extended 
to  the  periphery,  the  white  field  being  horse-shoe-shaped. 
The  right  e3'e  was  normal  except  for  myopic  astigmatism, 
and  vision  was  yV  with  correction.  The  pupil  did  not 
react  consensually  to  light. 

No  nasal  sinusitis  was  found.  A  AVassermann  test  was 
negative.  X-ray  photograph  of  orbit  showed  nothing 
abnormal,  and  no  cause  could  be  found  for  the  condition. 

September  9th :  Definite  optic  neuritis  with  vision 
improved  to  counting  fingers.  The  scotoma  was  less,  and 
the  gap  in  the  periphery  of  the  field  now  filled  in,  the 
white  field  being  ring-shaped. 

September  20th :  Optic  neuritis  almost  gone  and 
vision  -j^-  parti}',  with  correction  for  myopic  astigmatism. 
The  absolute  scotoma  had  disappeared,  but  there  was  a 
small  relative  scotoma. 

October  4th  :  Vision  yV  "^^'ith  correction  and  no  relative 
scotoma.      Fundus  normal. 


6.  A  case  of  disseminated  sclerusix. 
By  R.  Bkatson  Hikd. 

The  patient  was  a  female,  sst.  40  years,  an  example  of 
the  apoplectiform  type  of  disseminated  sclerosis.  Her 
history  was  as  follows  : 

She  lost  the  sight  in  her  left  eye  eight  years  ago, 
and  it  made  a  complete  recover}-.  Two  years  ago  she 
had  diplopia  and  right  hemiplegia,  which  recovei'ed  com- 
pletely. Towards  the  end  of  May,  11'20,  a  mist  came 
over  the  right  eye.  She  was  first  seen  by  me  on  June  17th, 
when  her  right  vision  was  3^.-,  and  could  not  be  improved 
with  a  glass.  There  was  a  centi'al  colour  scotoma.  The 
left  vision  was  {^.      Both  fields  showed  some  contraction. 

October  5th  :  Right  vision  now  is  ^  part  with  correc- 
tion. There  is  a  very  small  central  scotoma  for  green. 
The  fundus  has  been  normal  throughout. 
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7.  A    ccifie  of  ex(>2'>Jifh(tliiios. 
By  I^  Beatson  Hikd. 

The  patient  was  a  male,  aat.  65  years,  complaining  of 
protrusion  of  the  right  eye  for  about  seven  months,  some 
diplopia,  but  no  pain.  There  has  been  a  swelling  over  tlie 
right  parotid  for  thirty  years  following  a  blow.  The 
facts  of  his  case  are  as  follows  : 

Kight  vision  is  -,^,  and  not  improved  with  a  glass. 
The  left  vision  is  ^.  There  has  been  an  ulcer  on  the 
lower  part  of  the  right  cornea.  The  right  eye  is  proptosed 
directly  forwards  10  nnn.  in  front  of  the  other  eye.  There 
is  only  slight  limitation  of  movement  laterally.  X-ray 
photograph  shows  nothing  pathological  in  the  orbit  or 
accessory  sinuses.  Nasal  examination  negative.  Wasser- 
mann  test  negative.  Urine  normal.  The  peripheral 
fields  are  full,  but  there  is  a  slight  vertical  enlargement 
of  the  right  blind  spot  and  no  central  scotoma.  The 
right  o])tic  disc  is  a  little  indistinct  and  pale.  The 
ophthalmic  division  of  the  fifth  nerve  is  not  impaired. 


8.  A  specimen  of  hypernephroyaa  of  the  orbit. 
By  II.  Beatson  Hikd. 

The  eye  was  removed  from  a  male  patient,  »t.  41  years, 
admitted  into  the  General  Hospital,  Birmingham,  on 
October  24th,  1917,  suffering  from  cough,  expectoration  of 
blood,  loss  of  weight,  and  night  sweats.  He  was  stated 
to  have  iritis  in  the  left  eye.      The  diagnosis  was  phthisis. 

The  physical  signs  consisted  of  dulness  over  the  front 
of  the  chest  and  in  the  scapular  region,  with  bronchial 
breathing.  There  was  a  pleural  effusion  containing  blood 
and  cells,  which  were  suspicious  of  tnalignaucy.  No 
tubercle  bacilli  were  found  and  no  organisms  cultivated. 
Mr.  l:ieaison  Ilird  was  asked  to  give  an  opinion  on  t]i(>  left 
eye  on  November  6th. 
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The  left  eye  showed  marked  engorgement  of  the  vessels 
on  the  globe  and  some  definite  proptosis.  There  was 
extensive  detachment  of  the  retina,  and  a  large  mass, 
3'ellowish  and  vascular,  projecting  into  the  vitreous.  The 
tension  was  a  little  increased.  There  Avas  a  partial 
paralysis  of  the  third  nerve.  The  diagnosis  of  neoplasm 
rather  than  tubercle  was  suggested.  The  patient  was  too 
ill  to  be  operated  upon,  and  died  on  November  11th, 
1917. 

The  left  eye  was  removed  at  the  post-mortem,  and  now 
shows  a  mass  of  growth  surrounding  the  globe  posteriorly 
and  extending  into  the  vitreous  through  the  choroid,  with 
detachment  of  the  retina.  This  was  examined  micro- 
scopically, and  diagnosed  as  hypernephroma  before 
hearing  the  result  of  the  general  condition  found  post- 
mortem. This  showed  hypernephroma  with  extensive 
secondary  deposits  in  the  lungs  and  heart.  The  section 
of  the  globe  shows  the  typical  structure  of   such  tumours. 
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REPORLS. 

Meeting  held  at  Manchester,  October  22nd,  1920. 

1.  Report  on  a  case  of  oj^tic  nerve  tumotir. 

By  T.  Mii.NES  Bride  (Manchester). 

(With  Plate  XL) 

;M.  B — ,  iut.  2  years  9  months,  a  healthy  and  well- 
developed  female  child,  was  first  seen  by  me  in  A]n-il, 
1920,  in  my  out-patient  clinic  at  the  Manchester  Koyal 
Eye  Hospital. 
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The  history  given  was  that,  just  before  Christinas, 
1919,  the  j)arents  noticed  that  the  left  eye  was  "bulging.'' 
This,  they  stated,  was  slowly  and  steadily  increasing. 

Both  parents  are  healthy,  and  there  is  no  consanguinity. 

On  examination  I  found  that  the  left  eye  Avas  to  some 
extent  proptosed,  and  also  slightly  divergent ;  movement 
in  every  direction  was  good. 

The  pupils  were  equal  and  responsive  to  light,  but  the 
reaction  of  the  left  was  definitely  sluggish. 

The  eye  could  only  be  reduced  into  the  orbital  cavity 
to  a  small  extent,  no  mass  or  swelling  was  anywhere 
palpable  in  that  cavity. 

Ophthalmoscopic  examination  revealed  a  marked  swelling 
of  the  left  nerve-head — "  choked  disc."  I  was  unable  to 
estimate  the  amount  of  swelling,  as  the  child  was  intolerant 
of  examination. 

As  I'egards  the  occurrence  of  pain,  this  appeared  to  be 
entirely  absent.  The  mother  stated  that  the  child  never 
complained  or  cried. 

It  was  impossible  to  obtain  any  positive  evidence  of 
loss  of  sight  or  otherwise  owing  to  the  youth  of  the 
patient. 

Intra-nasal  and  X-ray  examinations  revealed  nothing 
abnormal,  and  the  Wassermann  reaction  was  negative. 

The  right  eye  was  healthy  in  all  respects. 

A  diagnosis  of  tumour  of  the  optic  nerve  was  made, 
and  concurred  with  by  my  colleagues. 

On  May  3rd,  1920,  under  open  ether  given  by  Mr. 
Gordon  Ken  wick,  I  excised  the  eye  and  tumour.  The 
pi'ocedure  adopted  was  as  follows  : 

After  separating  the  conjunctiva  and  dividing  the 
muscles  the  finger  was  passed  behind  the  eye,  and  a  large 
sausage-shaped  swelling  was  found  to  occupy  the  position 
of  the  optic  nerve.  This  extended  right  back  to  the 
optic  foramen,  thinning  down  towards  it.  1  separated  all 
round  the  tumour  with  blunt  scissors,  and  after  com- 
])letely  freeing  it  cut  it  off  as  far  back  as  possible  by 
])ulling   the    e^'e  well  forward.      No    conjunctival    sutures 
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Vui.  1. 


Fi.i.  2. 


Adlard  &■  Sou  df  H'cst  N,:v„„i,i,  Ia 


PLATE   XI. 

Illustrates  Mr.  T.  Mihies   Bride's   Eeport  ou  a  Case  of  Optic 
Nerve  Tumour  (p.  459). 

Fig.  1. — Shows  the  microscopical  aijpearanccs  of  tlie  tuiiioiu-. 

Fig.  2. — A  section  through  the  tvimour  and  the  eyeball,  showinijf  the 
relations  of  the  two. 
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were  put  in,  as  the  nianipulatiou  liad  been  rather  severe. 
The  child  was  rather  shocked,  but  recovered  i-apidly,  and 
the  socket  healed  well. 

I  saw  the  patient  last  month,  just  a  year  after  opera- 
tion. The  socket  is  perfectly  healthy,  without  any  sign 
of  recurrence.  The  child  is  well,  and  wears  a  satisfactory 
artificial  eye. 

Pathological  Report. 

I  am  indebted  to  Prof.  H.  R.  Dean,  Honorary  Patho- 
logist to  the  Hospital,  for  the  following  report  on  the 
case  : 

''  The  Museum  preparation  shows  an  oval  white  tumour 
about  If  cm.  long  and  1  cm.  wide  (see  PI.  XI,  fig.  2).  It 
is  limited  externally  by  a  white,  dense  connective-tissue 
sheath,  which  represents  the  dura  mater. 

"  The  cut  section  shows  a  central  oval  white  area  sur- 
rounded by  an  outer  zone,  which  has  a  slightly  brown 
tint.  The  outer  zone  represents  the  subdural  space,  the 
inner  the  enlarged  optic  nerve. 

"  The  subdivision  of  the  tumour  is  seen  more  clearly  in 
the  section  stained  by  van  Gieson's  method.  Here  the 
tumour  is  seen  to  consist  of  two  distinct  portions  separated 
by  a  pia  arachnoid  membrane. 

"  Section  stained  hy  van  Qleso7i,'st  method. — The  tumour 
is  limited  externally  by  the  dura  mater,  Avhich  is  continued 
forwards  until  it  fuses  with  the  outer  coat  of  the  eyeball. 
The  space  between  the  dura  and  the  pia  mater  is  occupied 
by  wavy  strands  of  adult  connective  tissue,  which  form  a 
loose  reticulum  in  the  subdural  space.  Within  the 
sheath  of  the  pia  mater,  that  is  to  say,  in  the  region  of 
the  optic  nerve  proper,  the  tumour  is  divided  by  strands 
of  longitudinally  arranged  connective  tissue,  Avhich  cori'e- 
spond  to  the  direction  of  the  nei've-bundles  within  the 
optic  nerve.  Enclosed  and  supported  by  this  reticulum 
of  adult  connective  tissue  are  found  the  cells  of  the 
tumour. 

"The   type  of  cell  is  that   which  is  found  in   :i  cellular 
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fibroma.  The  cell  is  spindle-shaped,  with  a  spindle-shaped 
nucleus.  The  cells  ai'e  arranged  in  strands  and  bundles, 
and  as  these  bundles  have  been  cut  at  various  angles  in 
the  section  the  nuclei  present  ever}^  variety  of  shape 
(PL  XI,  fig.  1). 

"  Section  stained  by  hxmotoxylin  and  eosin. — The  finer 
details  of  the  structure  of  the  tumour-cells  are  better  seen 
in  this  section.  The  bundles  in  which  the  tumour-cells 
are  arranged  follow  in  direction  the  direction  of  the  inter- 
secting septa  derived  from  the  pia  arachnoid  membrane. 
The  nerve-bundles  appear  to  have  undergone  atrophy." 

Conclusions. 

The  tumour  is  an  intradural  tumour  arising  from  the 
connective  tissue  of  the  dura  and  pia  arachnoid.  It  con- 
sists of  two  portions,  which  occupy  the  region  of  the  optic 
nerve  and  the  subdural  space  respectively.  The  cells  are 
fibroblasts,  and  the  microscopical  appearances  are  those 
of  a  cellular  or  soft  fibroma.  The  tumour  has  presumably 
arisen  fi-om  the  connective  tissue  of  the  pia  arachnoid 
membrane.  The  microscopical  appearances  do  not  indi- 
cate malignancy,  but  the  extremely  cellular  character  of 
the  tumour  suggests  that  growth  might  be  relatively 
rapid. 

The  condition  is  similar  to  that  described  by  several 
authors  as  neuro-fibromatosis. 

Summary. 

Primary  intradural  tumours  of  the  optic  nerve  are 
rare. 

Byers  (1)  states  that  the  prognosis  is  a  fairly  serious 
one.  He  says:  "The  danger  is  not  from  recurrence  in 
the  strict  sense  of  the  term,  but  from  the  continued 
development  of  the  intracranial  portion  of  the  tumour, 
which  it  is  impossible  to  remove  at  the  time  of  the 
operation.'' 

In  this  case  the  nerve  passing  through  the  optic 
foramen   was   distinctly   thickened,   therefore   the    tumour 
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could  not  be  completely  excised.  There  is,  however,  no 
sign  of  recurrence  after  one  year. 

I  recollect  in  1909  that  my  colleague,  Dr.  A.  Hill 
Griffith  (2),  operated  on  a  case  which  was  clinically  abso- 
lutely similar  to  this  one.  He  performed  a  complete 
removal  of  the  orbital  contents.  His  patient  is  alive  and 
well  to-day,  twelve  years  after  operation,  and  in  his  case 
he  was  unable  to  secure  the  whole  of  the  tumour. 

1  adopted  the  operative  procedure  above  mentioned,  as 
the  cosmetic  result  is  much  better  than  after  an  exentera- 
tion of  the  orbit.  With  careful  dissection  the  tumour 
can  be  removed  right  back  to  the  foramen.  The  artificial 
eye  worn  by  this  child  is  quite  satisfactory. 
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2.    Scintillating   crystals    lining    the   trails   of  an    anterior 
chamber. 

By  J.  Gray  Clegg   (Manchester). 

John  B — ,  set.  13  years.  Seen  October  14th,  1918: 
Vision  of  left  eye  poor,  sometimes  divergent.  Has  had 
several  blows  on  forehead.  V.  =  fingers,  but  field  good. 
Left  pupil  wider  than  right.  Both  react.  Left  lens 
clear,  grey  detachment  of  retina,  disc  visible.  Tension 
—  1.  Eight  eye  emmetropic,  with  perfect  acuity,  and 
healthy  in  every  respect. 

October  5th,  1920  :  About  six  months  after  previous 
visit  had  scarlet  fever,  followed  by  measles.  Left  V.  = 
barest  P.L.  Slight  injection  of  ocular  conjunctiva.  Cornea 
bright.      Good  A.C.      Iris  lustreless.      Pupil  fairly  round, 
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and  of  medium  size.  A  few  fine  synecliife  posteriores.  A 
small  dilated  vein  on  uppei'  part  of  iris.  A  yellowish 
elevation  at  pupillary  margin  of  iris  below.  Very  numerous 
minute  scintillating  crystals  lined  the  whole  of  the  back 
of  the  cornea,  the  anterior  surface  of  the  iris,  and  the 
anterior  surface  of  the  capsule  of  the  crystalline  lens. 
No  red  reflection.      Lens  muddy  and  opaque. 

November  17th,  1920  :  Condition  absolutely  altered. 
All  the  crystals  have  disappeared.  The  iris  now  homhe 
with  radiating  furrows  on  its  surface,  but  the  lens,  as 
before,  dull  and  opaque.  Two  brown  dots  have  appeared 
at  the  posterior  surface  of  the  cornea  below. 

The  only  local  treatment  adopted  during  the  whole  of 
the  period  was  instillations  of  drops  of  dionin  gr.  ij  ad  '^j. 

The  crystals  were  most  probably  cholesterin.  I  have 
seen  such  in  the  lens,  frequently  in  the  vitreous,  and 
rather  rarely  in  the  retina,  but  on  no  other  occasion  have 
I  ever  seen  such  a  condition  present  in  the  anterior 
chamber."^ 


3.   Traumatic  cataract  from  ■penetration   of  .stnali 
foreign    body. 

By  J.  Gray  Clegg  (Manchester). 

Andrew  P — ,  a3t.  17  years.  In  September,  1919,  patient 
was  struck  in  his  right  eye  by  a  fragment  of  steel.  He 
had  no  knowledge  of  what  had  become  of  it.  The  next 
day  he  attended  in  the  out-patient  department  and  a 
diagnosis  of  abrasion  of  the  cornea  was  made.  There  was 
some  failure  of  vision  noted  some  time  after  that  accident, 
although  he  continued  at  work. 

A  second  accident  occurred  on  September  23rd,  1920, 
and  on  the  following  day  I  saw  him  myself.  I  then 
found  a  small  scar  in  the  centre  of  the  cornea.  A  cor- 
responding linear  scar,  1  mm.  long,  on  the  anterior  capsule 
of  the  lens,  and  a  somewhat  diffuse  star-like  opacity  in  the 

*  See  also  this  volume,  p.  139,  line  2  (Ed.). 
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posterior  cortex.  The  conclusion  come  to  was  tliat  the 
damage  to  the  eye  resulted  from  the  first  accident.  A 
radiogram  was  taken,  but  was  negative,  and  there  were  no 
signs^'^of  siderosis.  Evidently  the  house-surgeon,  who  first 
saw  the  case  in  1919,  overlooked  the  perforation,  and  this 
view  is  confirmed  by  the  fact  that  the  patient  himself  saw 
a  foreign  body,  which  came  away  before  arriving  at  the 
hospital  on  the  second  occ^ion. 

Unfortunately  the  left  eye  is  amblyopic,  although  there 
is  no  history  of  previous  squint,  and  fusion  sense  is 
present.  No  treatment  has  been  adopted,  awaiting  possible 
further  extension  of  the  opacity.  If  so,  it  is  proposed  to 
bring  the  eye  to  the  giant  magnet,  and  remove  any 
foreign  body  brought  forward,  dealing  with  the  crystalline 
lens  at  the  same  time,  or  at  a  later  sitting. 

The  case  illustrates  the  necessity  for  a  careful  exami- 
nation, even  when  an  accident  appears  to  be  absolutely 
trivial,  but  here  the  proof  of  the  penetration  of  the  cornea 
and  lens  is  purely  from  the  clinical  appearances. 


Meeting  held  at  Leeds,  November  19th,  1920. 

4.  The  cribriform  ligament  of  the  ciliary  muscle  .-  A 
demonstration  of  the  covij)arative  anatomy  of  the 
angle  of  the  anterior   chamber  in  man  and  monl-eys. 

By  Thomson  Henderson  (Nottingham). 

The  essential  features  in  the  anatomy  of  the  angle  of 
the  anterior  chamber,  which  I  herewith  describe,  are  not 
merely  of  academic  interest,  but  are  factors  of  consider- 
able physiological  and  pathological  significance. 

In  the  past  we  have  been  so  dominated  by  the  influence 
of  the  fetish  of  teutonic  thoroughness  in  matters  ophthal- 
mological,  as  in  the  other  domains  of  medical  science,  that 
the  trade  mark  "  Made  in  Germany  ^'  has  ever  been  a  sure 
passport    for    general    recognition.      For   no  other   reason 
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could  Otherwise  the  term   Ligament um  iiectinatwni  iridis^ 
introduced  b}'  Hueck,  have  been  so  univ^ersaliy  adopted. 

I  have  discussed  in  detail  in  previous  communications 
(1),  and  particular!}'  in  my  woi'k  on  glaucoma  (2),  that 
the  appeai-ance  which  this  structure  presents,  as  ai'ising- 
from  a  splitting  up  of  the  periphery  of  Descemet's 
membrane  and  terminating  by  bending  into  the  tissue  of 
the  ii'is  root,  is  due  entirel}^  to  oblique  sectioning.  A 
study  and  comparison  of  serial  sections,  in  both  the 
antero-posterior  and  transverse  directions,  show  that  in 
the  human  eye  there  is  no  such  structure  as  the  pectinate 
or  comb-like  ligament  of  the  iris.  I  can  now  support 
this  view  by  a  further  extensive  research  in  monkeys^ 
eyes,  likewise  carried  out  by  serial  sectioning. 
The  following  is  a  list  of  the  animals  examined  : 
Old-Wokld  Monkey-s  : 

Bahouns. — Chacma,    vellow,    mandrill    and    ibean 

(Fig.  84). 
Macaques. — Common  macaque,  bonnet  and  rhesus 

monkey  (Fig.  85). 
Mangahys. —  Hagenbeck's      and      gi'cy  -  cheeked 

mangaby  (Fig.  86). 
Gnenons. — S3'kes'    and    Jentinck's    cercopitheque 
(Fig.  87).   Tantalus,  mona  and  patas  monkev 
(Fig.  88). 
Thumbless. — White-tailed  guereza. 
Langurs. — Entellus,    proboscis     and    purple-faced 
monkey  (Fig.  89). 
New- World  Monkeys  : 

Squirrels. — Squiri'el  monkey. 
Capuchins. — Brown  and  white-fronted  capuchin. 
Spiders. — Ked-faced  spider  monkey  (Fig.  90). 
Douracoulis. — Feline  douracouli. 
Before  dealing  with   this  material  I  will  first  describe 
briefly  the  angle  of  the  anterior  chamber,  as  I  perceive 
it  in  the  human  eye  by  reconstruction  from  serial  sections, 
and  then  emphasise  my  jDoints  by  a  comparison  with|the 
simian  eye. 
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The  Cribriform  Ligament. 

To  appreciate  the  topography  of  the  anterior  chamber, 
it  is  essential  at  the  outset  to  realise  the  fact  that 
Descemet's  membrane  is  a  cuticular  formation  laid  down 
and  formed  by  the  posterior  corneal  endothelium.  Thus 
throughout  the  mammalia  it  progressively  thickens  with 
advancing  age.  In  man  (Fig.  83)  Descemet's  membrane 
(d.m.)  ceases  some  little  distance  in  front  of  Schlemm's 
canal  (s.c).  Serial  sections  demonstrate  and  prove  that 
the  network  on  the  inner  side  of  that  venous  sinus  is 
composed  of  a  regular  lattice-work  of  longitudinal  and 
circular  connective-tissue  fibres,  which  are  a  direct  con- 
tinuation of  the  inner  lamella?  of  the  cornea.  Because  of 
this  regular  net-like  disposition  of  these  fibres  I  have 
suggested  the  term  "cribriform  ligament." 

Proceeding  backward  along  the  inner  side  of  Schlemm's 
canal,  the  ligament  terminates  in  two  well-defined  divi- 
sions— a  small  outer  portion  which  blends  Avith  the  sclera, 
and  a  considerably  larger  inner  part  that  acts  as  the  true 
ligament  of  origin  for  the  longitudinal  (1-3)  and  radiating 
fibres  (4-8)  of  the  ciliary  muscle,  at  the  same  time 
operating  as  a  check  ligament  to  the  circular  (c). 

On  a  level  with  the  hinder  end  of  Schlemm's  canal 
there  is  a  special  aggregation  of  the  circular  fibres 
of  the  cribriform  ligament  to  form  the  scleral  ring  (e), 
which  is  traversed  by  those  fibres  that  give  attachment 
to  the  longitudinal  muscle-bundles  (1-3)  of  the  ciliary 
muscle.  The  function  of  the  scleral  ring  is  obviously 
that  of  an  anchor,  keeping  the  ligament  in  position  when 
the  muscle  is  in  action.      It  is  only  present  in  the  human 

eye. 

Comparative  anatomy  and  the  study  of  serial  sections 
show  a  disposition  of  these  structures  that,  I  submit,  nega- 
tives the  views  suggested  by  Prof.  Arthur  Thomson  (3). 

'I'he  angle  of  the  anterior  chamber  is  a  true  angle 
formed  by  the  junction  and  attachment  of  the  iris  root  to 
the   cribriform    ligament.      The    iris    is   merely   adherent. 
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and   no  fibres  of  the  one   tissue   pass  or   merge  into   the 
other.      Hence     the     necessity    of    discarding    the     term 

Fig.  83. 


The  cribriform  ligament  and  angle  of  the  anterior  chamber  in 
Iniman  eye. 

"  pectinate  ligament  of  the  iris  "   and  substituting  for  it 
that  of  "  cribriform   ligament  of  the  ciliary  muscle." 
This  structure  is   a  true  net-like  ligament   arising  from 
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the  inner  lamellas  of  the  cornea  and  terminating  as  tlie 
ligament  of  origin  to  the  ciliar}^  muscle. 

In  consequence  the  aqueous  comes  into  dii'ect  contact 
not  merely  Avith  the  venous  walls  of  Schlemm's  canal,  but 
it  also  passes  forward  between  the  corneal  lamellae  to  supply 
the  cornea  with  the  necessary  pabulum.  Posteriorly  the 
aqueous  passes  between  the  heads  of  origin  (1  to  8)  of  the 
ciliary  muscle,  and  so  diffuses  out  into  the  supra-choroidal 
space  as  well  as  into  the  loose  stroma  of  the  ciliary  body 
generally.  The  percolation  of  aqueous  into  the  ciliary 
tissue  is  no  doubt  assisted  by  the  presence  of  "  crypts  " 
on  the  iris  surface.  A  small  crypt  at  the  extreme  base 
of  the   iris   root   is  shown  in  the   section. 

It  has  always  been  hypothecated  that,  in  accommodation, 
the  angle  of  the  anterior  chamber  deepens  to  make  room 
for  the  aqueous  displaced  by  the  increased  convexity  of 
the  lens.  No  such  anatomical  deepening  can,  however, 
take  place.  In  accommodation  the  circular  fibres  (c)  of 
the  ciliary  muscle,  by  contracting  inwards  in  a  sphincter- 
like manner,  will  pull  their  check  ligament  taut,  and  the 
cribriform  ligament  is  opened  out  thereby  in  a  fan-shaped 
manner.  The  anatomical  angle  of  the  anterior  chamber 
is  actually  moved  inwards,  but  a  physiological  deepening 
takes  place  by  the  passage  of  fluid  into  the  potential 
cavity  of  the  supra-choroidal  space.  In  mOnkeys  the 
absence  of  the  sclei"a.l  ring  makes  this  passage  into  the 
supra-choroidal  space   still   more   free  and   unimpeded. 

The  Ibkax  Baboon  (Fig.  84). 

Descemet's  membrane  (d.m.),  instead  of  terminating,  as 
in  man,  well  in  front  of  Schlemm's  canal  (s.c),  proceeds 
much  further  back  and  actually  overlaps  it.  The  origin 
of  the  cribriform  ligament  from  the  inner  lamellae  of  the 
cornea  is  thus  more  obvious.  As  in  the  human  eye, 
the  outer  portion  of  the  ligament  is  incorpoi-ated  into 
the  sclera,  thereby  preventing  Schlemm's  canal  being 
influenced  in  the  slightest  by  the  action  of  the  ciliary 
muscle  attached  to  the  inner  portion.      This  arrangement 
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is  common  to  both  man  and  monkeys — I  might  even  go 
further,  and  say  throughout  the  Mammalia.  When  we 
consider  the  purpose  of  it  one  must  admit  that  it  is  a 
very  necessary  disposition.      The   fact  that  the  cribriform 

Fig.  8-i. 


Ibean  baboon. 

ligament  acts  as  the  ligament  of  origin  to  the  longitudinal 
and  radiating  fibres  of  the  ciliary  muscle  is  very  striking. 
The  iris  is  attached  to  the  cribriform  ligament  at  a 
point,  in  relation  to  Sclilemm's  canal,  considerably  further 
back  than  in  man.  Thus  the  anterior  extremities  of  the 
ciliary  muscle  bundles  project,  so  to  speak,  into  aqueous, 
while   the    non-existence  of  a  scleral   ring  facilitates  the 
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passage    of    aqueous    into    the    ciliary    tissue    and    supra- 
clioroidal  space. 

The  section  also  brings  out  the  relationship  of  the 
cribriform  ligament  to  the  circular  fibres  of  the  ciliary 
muscle,  the  sphincter  contraction  of  which  causes  the 
ligament  to  spread  inwards  in  a  fan-like  manner.  Thus 
the  ano-le  of  the  anterior  chamber  is  shifted  in,  but  as  the 
interstices  of  the  cribriform  ligament  ai^e  still  further 
opened,  the  effect  is  a  physiological  deepening  of  the 
angle  by  the  ready  transference  of  aqueous  into  the  supra- 
choroidal  space  as  distinguished  from  the  anatomical 
deepening  described  in  text-books. 

The  Khesus  Monkey  (Fig.  85). 

Descemet's  membrane  (d.m.)  does  not,  unfortunately, 
stand  out  as  clearly  in  the  reproduction  as  in  the  original 
print.  The  microphotograph,  however,  demonstrates  very 
clearly  the  corneal  origin  of  the  cribriform  ligament  as 
Avell  as  its  termination.  The  inner  lamella?  of  the  cornea 
actually  overlap  Schlemm's  canal  (s.c.)  in  the  form  of  a 
spur  (spur)  from  which  the  cribriform  fibres  radiate 
backwards,  the  outer  portion  passing  into  the  sclera  and 
the  inner  portion  acting  as  ligament  of  origin  to  the 
ciliary  muscle.  Descemet's  membrane  proceeds  as  far 
back  as  the  extremity  of  the  corneal  spur  and  then  ceases. 

In  the  process  of  mounting  the  ciliary  process  has 
become  somewhat  detached,  making  the  snpra-choroidal 
space  (s.c.s.)  appear  as  an  actual  instead  of  a  mere 
])otential  space.  This  slight  detachment,  however,  brings 
out  the  fact  that  some  of  the  more  superficial  longitudinal 
fibres  of  the  ciliary  muscle  are  directly  attached  to  the 
sclera.  In  the  monkey  this  scleral  attachment  appears 
to  be  quite  a  common  and  normal  condition,  which  would 
make  up  for  the  absence  of  the  anchoring  effect  of  the 
scleral  ring  of  the  human  eye. 

The  section  also  illustrates  the  complete  absence  of  any 
obstruction    to   the   passage   of    aqueous   into    the   supra- 
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choroidal  space  and   tissues  of   the  ciliary  process  gene- 
rally. 

The  Ghey-Cheeked  Makgaby   (Fig,  86). 
The  ciliar}'  process   is   in   sitn,  and   hence   the   supra- 
FiG.  85. 


Rhesus  monkey. 

choroidal  space,  being  a  potential  space,  is  not  visible. 
There  is  here  the  same  formation  of  a  corneal  spur  as 
shown  in  the  section  of  the  rhesus  monkey,  only  here  it 
is  even  still  more  marked  and  overlaps  Schlemm's  canal 
to  over  half  its  extent.  Descemet's  membrane  (d.m,),  which 
in  the  process  of  mounting  has  become  ]:)artially  detached, 
terminates  with  the  corneal  spur.  It  takes  no  part  in  the 
formation  of  the  cribriform  lio-ament.    The  heads  of  orio-in 
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of  the  ciliary  muscle  lie  obviously  l)atliea  in  n.|ueous,  and 
in  consequence  aqueous  must  percolate  throug-hout  the 
ciliary  structures. 

Jentixck's   Cercopitheque  (Fig-.  87). 
The   corneal  spur   from  which  the  cribriform    ligament 

Fig.  86. 


Grey-cheeked  inangab y . 

arises  is  here  developed  to  the  highest  degree,  for  not  only 
is  it  of  considerable  thickness,  but  it  overlaps  Schlemm's 
canal  for  at  least  three-quarters  of  its  extent.  The  object 
of  this  corneal  prolongation  or  spur  is  obviously  to  give 
greater  strength  and  stability  to  the  origin  of  the  cribri- 
form ligament  without  in  any  way  interfering  with  the 
access  of  aqueous  to  Schlemm's  canal.  At  the  same  time 
the  microphotograph  shows  that  there  is  nothing  to 
prevent  the  aqueous  from  passing  forwards  between  the 
corneal  lamella;  forming  the  spur,  and  so  into  the  corneal 
tissue  generallv,  or  from  passing  backwards  between   the 
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bundles  of  the  ciliary  muscle  and  reaching  the  sujDra- 
choroidal  space  on  the  one  hand,  and  on  the  other 
percolating  through  the  loose  connective-tissue  stroma  of 
the  ciliary  body  g•enerall3^  In  this  specimen,  as  in  Fig.  85, 
the  ciliary  process  has  become  detached,  and  so  it  shows 
some  longitudinal  muscle-fibres  obtaining  a  direct  origin 
from  the  sclera. 

Fkj.  ST. 


Jentiuck's  cereopitliei|ue. 

The  Patas  Monkey  (Fig.  88). 

This  is  a  most  interesting  and  instructive  specimen,  as 
it  shows  the  ciliary  muscle  actually  taking  a  part  in  the 
formation  of  the  angle  of  the  anterior  chamber.  Descemet's 
membrane  (d.m.)  and  the  adjaceut  corneal  fibres  overlap 
Schleram's  canal  in  the  form  of  a  small  spur.  The  two 
divisions  of  the  cribriform  ligament  are  very  clearly  shown, 
the  outer  terminating  in  the  sclera  and  the  inner  acting 
as  tendon  of  origin  for  the  ciliary  nmscle.  The  fasciculi 
of  the  muscle  come  well  forward,  so  the  length  of  the 
ligament  is  proportionately  reduced.     That  the  cribriform 
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iigauieiit  is  the  true  tendon  of  origin  of  the  ciliary  muscle 
is'^obvious,  as  likewise  is  the  fact  that  none  of  its  fibres 
pass  into  the  iris  root.  The  iris  does  not  even  come  into 
contact  with  the  ligament,  but  is  directly  attached  to  the 
muscle.  Note  the  crypts  on  the  surface  of  the  iris,  at 
the   exti-eme  base  of   its  root.      The    existence   of    a   free 

Fig.  H>S. 


Patas  monkey. 

passage  of  aqueous  from  the  angle  of  the  anterior  chamber 
into  the  ciliary  tissues  is  self-evident.  This  passage  takes 
place  not  only  through  the  interspaces  between  the  ciliary 
muscle,  but  it  is  assisted  by  the  presence  here  of  crypts  on 
the  iris  root.  The  supra-choroidal  space,  owing  to  detach- 
ment of  the  ciliary  body,  appears  as  an  actual  space. 

The  Pukple-Faced  Monkey  (Fig.  89). 
This  specimen  presents  still  another  variation  in  detail, 
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proving    the   origin    and   nature    of    the    cribriform    liga- 
ment. 

Descemet's  membrane  (d.m.)  stops  short  at  a  point  just 

Fig.  89. 


The  puri)l('-facecl  monkey. 

anterior  to  Schlemm's  canal  (s.c),  wliile  the  innermost 
lamellae  of  the  cornea  are  united  in  a  stout  strand  (c.l.), 
which  gives  a  common  attachment  to  the  inner  fasciculi 
(6,  7,  8)  of  the  ciliary  muscle.  Such  strands  were  scattei'ed 
in  an  irregular  fashion  nl)oiit  the  circumfererence  of  the 
anterior  chamber.      In  the    proboscis    monkey,   belonging 
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also  to  the  same  family  of  Lang-urs,  exactly  similar  stout 
bands  were  met  with,  attaching  tlie  ciliary  muscle  to  the 
cornea. 

Fig.  90. 


Ked-faced  spider  monkey  (New  World). 

In  the  adjacent  sectioiis  and  other  parts  of  the  circum- 
ference of  the  angle  of  the  anterior  chamber  the  ci-ibri- 
form  ligament  was  .split  up  into  the  usual  fine  fibres, 
giving    individual    attachment     to     the    muscle-bundles, 
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showing  that  these  thickened  bands  are  nothing  more 
than  a  cohesion  and  synthesis  of  the  finer  strands  of  the 
ligament. 

The  cribriform  ligament  appears  folded  in  consequence 
of  the  marked  detachment  of  the  ciliary  body. 

The  other  points  of  interest  in  this  section  are  similar  to 
those  already  detailed  in  the  other  specimens  and  therefore 
need  not  be  further  particulainsed. 

The  Red-Faced  Spider  Moxkey  (New  World) 
(Fig.  90). 

The  angle  of  the  anterior  chamber  in  the  new-world 
monkeys  shows  the  same  general  featui'es  found  and 
already  enumerated  in  man  and  the  old-world  monkeys. 

I,  however,  illustrate  a  section  from  the  red-faced 
spider  monkey,  because  in  it  I  have  been  fortunate 
enough  in  striking  a  single  fibre  of  the  cribriform  liga- 
ment (f.),  which  follows  an  uninterrupted  course  from 
the  cornea  to  the  outer  fasciculus  of  the  ciliary  muscle. 

This  section  emphasises  the  fact,  already  observed,  how 
well  protected  Schlemm's  canal  is  from  compression  when 
the  ciliary  muscle  is  thrown  into  action. 

It  also  shows  the  absence  of  an}'  barrier  to  the  passage 
of  aqueous  forward  into  the  cornea,  or  backward  into  the 
supra-choroidal  space,  and  the  structures  composing  the 
ciliary  body. 

Summary  and   Concllsions. 

(1)  In  the  Primates  there  is  no  such  structure  as  the 
pectinate  or  comb-like  ligament  of  the  iris,  described  as 
arising  from  a  splitting-up  of  Descemet's  membrane  and 
ending  in  the  iris  root. 

(2)  Descemet's  membrane  is  a  cuticular  structure  de- 
posited by  the  posterior  corneal  endothelium.  Hence  it 
progressively  thickens  with  age. 

(3)  Serial  sections  (antero-posterior  and  transverse) 
show  that  the  inner  lamellae  of  the  cornea  are   continued 


THK   CiniiK'll'OK'M    I.KIAMKNT   OV  TlIK   CILIAltV    JIlSCr-E.       47^ 

backwards   as  a  regular  lattice-work   of   long-it udiiial    and 
circular  fibres  forming'  a  cribriform  ligament. 

(4)  The  cribriform  ligament  divides  into  two  portions — 
an  outer,  which  becomes  incor})orated  with  the  sclera,  and 
thereby  ])reveiits  the  venous  sinus  from  being  influenced  in 
any  way  by  the  inner  or  tendinous  portion  proper,  which 
acts  as  the  true  ligament  of  origin  for  the  ciliary  muscle 
and  as  a  check  ligament  to  its  circular  fibres. 

(5)  Tlie  scleral  ring  is  a  special  aggregation  of  the 
circular  connective-tissue  fibres  of  the  cribriform  ligament. 
Its  function  is  that  of  an  anchor  kee])ing  the  ligament  in 
position  when  the  ciliary  muscle  is  in  action.  It  is  only 
found  in  man. 

(6)  The  angle  of  the  anterior  chamber  is  a  true  angle 
formed  by  the  junction  and  attachment  of  the  iris  root  to 
the  cribriform  ligament.  No  fibres  of  the  one  tissue  pass 
or  merge  into  the  other. 

(7)  The  cribriform  ligament  allows  not  only  free  access- 
of  aqueous  to  Schlemm's  canal,  but  at  the  same  time  there 
is  no  anatomical  barrier  preventing  the  aqueous  from 
percolating  anteriorly  between  the  corneal  lamellae  (so 
supplying  them  with  fluid  for  their  nourishment),  or  from 
passing  posteriorly  between  the  heads  of  origin  of  the 
ciliai-y  muscle,  and  so  infiltrating  the  ciliary  muscles  and 
entering  into  the  supra-choroidal  space. 

(8)  In  accommodation  the  sphincter  action  of  the 
circular  muscle-fibres  causes  the  ligament  to  open  inwards 
in  a  fan-like  manner.  The  angle  of  the  anterior  chamber 
is  encroached  upon,  but  the  physiological  effect  is  the 
same  as  the  hypothetical  anatomical  deepening,  because  of 
the  ready  transference  of  aqueous  into  the  supra-choroidal 
space. 

(9)  The  absence  of  any  water-tight  comjiartments  at 
the  angle  of  the  anterior  chamber  has  an  important 
bearing  on  the  question  of  aqueous  formation.  One 
school  of  thought  regards  the  aqueous  as  a  filti-ate.  If 
this  be  the  case,  it  is  imperative  that  the  essential  factors 
for    filtration    be   present,   i.  e.   definite    compartments   in 
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wliich  the  hydrostatic  level  of  pressure  on  one  side  of  the 
filtering  membrane  is  higher  than  on  the  other. 

A  survey  of  the  specimens  illustrated  shows  that  no 
such  definite  compartments  exist. 

The  aqueous  passes  freely  between  the  heads  of  origin 
of  the  ciliaiT  muscle^  and  therefore  such  fluid  as  exists  in 
the  loose  areolar  tissue  of  the  ciliary  body  and  pi'ocesses 
must  lie  at  the  same  level  of  pressure  as  the  aqueous. 

The  filtering  membrane  is  the  double  layer  of  cells 
clothing  the  ciliary  processes^  but  the  whole  of  the  demon- 
stration has  gone  to  show  that  the  same  fluid  is  found  on 
either  side  of  this  membrane. 

If  filtration  were  the  sole  factor  in  aqueous  formation, 
one  must  visualise  what  this  implies.  Fluid  must  first 
filter  through  the  walls  of  the  ciliary  capillaries,  and  then 
it  has  still  to  filter  through  the  double  layer  of  cells  of 
the  jjar.s-  ciliaris  retivse  to  pass  into  the  posterior  aqueous 
chamber.  To  effect  this  latter,  it  is  essential  that  the 
tissue  of  the  ciliary  process  be  enclosed  in  an  otherwise 
water-tiglit  compartment  to  compel  the  fluid  to  take  the 
only  one  route  available  and  filter  thi-ough  the  ciliai'y 
epithelium  into  the  posterior  aqueous  chamber.  Existing 
anatomical  conditions  in  both  man  and  monkeys  show  that 
no  such  special  water-tight  compartment  exists. 

The  cribriform  lio-ament  is  not  a  water-tight  structure, 
hence  the  ciliary  tissues  are  infiltrated  by  aqueous  from 
the  angle  of  the  anterior  chamber.  The  result  of  this 
must  be  that  any  fluid  filtered  from  capillaries  would 
simply  lie  in  the  ciliary  tissues,  and  could  not  be  driven 
by  hydrostatic  pressure  through  the  ciliary  epithelium. 
In  short  the  essential  factor  for  filtration — a  difference  in 
hydrostatic  level  on  either  side  of  a  passive  filtering 
membrane — does  not  exist. 

Structure  and  function  must  go  hand  in  hand,  and  so, 
whatever  may  be  said  to  the  contrary,  it  is  obvious,  in 
the  absence  of  anatomical  conditions  suitable  for  filtration, 
that  the  aqueous  must  be  the  jiroduct  of  cellular  activity, 
otherwise  a  secretion. 


THK    NriKlTIVK    8i:[MM,Y    OF'    THH    MACl  l-AIJ    ItEGlON.       481 

Histological  evidence  supports  in  full,  on  the  anatomical 
side,  the  wot-k  ot"  Loiuuird  Hill  and  Flack  on  the  secretion 
of  a([ueoiis.(4) 
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fleeting  held  at  Bradford,  December  8tli,  1'.'20. 

5.    The  nutritive  supply  of  the  macular  region  in  the   light 
of  a  case  of  ernholism  of  Ihe  inferior  temporal  artery. 

By   PfiuciVAi.  J.  Hay. 

(With  Plate  XII.) 

On  February  26th,  1920,  Miss  F.  A.  R— ,  set.  24  years, 
was  sent  to  see  me  by  Dr.  Selby,  of  Tinsley. 

Ik-r  history  was  as  follows  :  During,  the  morning  of 
February  21st  she  had  had  an  attack  of  dizziness  and  lay 
down  to  rest.  On  getting  up  again  she  noticed  a  cloudiness 
before  the  left  eye,  and  she  could  not  distinguish  anything 
with  it  either  straight  in  front,  or  to  the  right,  or  above. 

Her  previous  health  had  been  good  until  four  years 
ago,  when   an  attack  of  rheumatic  fever  confined  her  to 

VOL.   XLI.  31 
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bed  for  several  weeks.  Since  then  her  healtli  had  been 
pretty  good. 

The  doctor  informed  ine  afterwards  tliat  the  fever  had 
left  her  with  mitral  incompetence. 

On  examination  I  found  R.Y.  =  j  ;  media  and  fundus 
normal.      L.V.  ==  hand-movements  ;    media  clear. 

The  retina  of  the  left  eye  showed  the  usual  appearances 
associated  with  obstruction  of  the  arterial  circulation.  In 
this  case  the  changes  wei'e  confined  to  an  area  (see  PI.  XII) 
bounded  on  the  inner  side  by  the  inferior  temporal  vein, 
and  above  by  an  irregular  wavy  line  which,  extending" 
outwards  from  the  optic  disc,  skirted  the  macular  region 
in  semicircular  fashion  below  and  then  passed  on  to  the 
periphery  of  the  fundus.  The  area  so  defined  was  an 
opaque  white,  unrelieved  by  any  colour  save  a  few  fine 
red  lines,  representing  the  collapsed  branches  of  the 
inferior  temporal  artery.      There  were  no  hajmorrhages. 

On  the  disc,  riding  upon  tlie  fork  formed  by  the  division 
of  the  inferior  retinal  artery  into  the  two  main  branches, 
a  spindle-shaped,  greyish-white  swelling  distended  the 
lumen  of  the  temporal  branch  and  encroached  slightly 
upon  the  nasal  one.  In  diameter  it  measured  about  one 
and  a  half  times  that  of  the  corresponding  superior 
temporal  artery.  Below  it,  i.  e.  on  the  distal  side,  the 
temporal  branch  was  narrowed  down  to  a  mere  thread, 
while  the  other  one  Avas  much  reduced  in  size  (not  quite 
accurately  shown  in  the  drawing). 

The  subsequent  course  of  the  case  was  uneventful. 
The  retina  gradually  resumed  a  normal  colour.  On 
March  18tli — about  a  month  after  the  onset  of  the 
symptoms — it  was  a  pale  pink  with  a  shot  silk  appearance, 
except  in  a  small  quadrilateral  space  formed  by  a  branch 
of  the  inferior  temporal  artery,  and  two  small  vessels 
running  up,  one  on  each  side  of  the  macula.  Here  the 
retina  was  still  white. 

On  July  24th  the  colour  was  restored  all  over.  The 
swelling  at  the  site  of  obstruction  was  still  about  the 
same    size.       The    artery    itself,    though    very    thin,   had 


PLATE    XII. 

Illustrates  Mr.  Percival  J.  Hay's  paper  on  The  Nutritive  Supply 
of  the  Macular  Region  in  the  Light  of  a  Case  of  Embolism 
of  the  Inferior  Temporal  Artery  (p.  481). 

A  indicates  the  inferior  temporal  artery.      b  indicates  the  infei'ior 
nasal  artery. 


Ophth.  Soc.  Trans.     Vol.  XLI.     1'latk  XII. 


Adlard  b'  Son  b"  West  Xewman,  Ltd. 


THE    NUTRITIVE    SUPTLY    OK    THE    MA('III,AK    REGION.       483 

retained  its  colom-.    'riie  uncorrected  vision  was  yf^  ;  with 
—  0*75  ax.  hor.  V.  =  |. 

The  field  of  vision  (see  Fig.  91)  was  contracted  to  within 
O'b  or  1  degree  of  the  fixation  point  in  the  meridians 
0  to  90.  The  vertical  line  of  demarcation  seemed  to 
follow  the  course  and  direction  of  the  inferior  nasal  artery. 

Fig.  !»1. 


Miss  F.  A.  R — ,  July  24th,  1920.     Field  for  white  :  size  of  object  2  mm., 
distance  'S'.iO  mm. 

so  that  the  injur}^  to  the  retina  had  apparently  extended 
further  than  was  visible  at  the  time  with  the  ophthal- 
moscope. 

It  is  uniiecessai'y  here  to  discourse  upon  the  difficulties 
of  differential  diagnosis  between  embolism  and  thrombosis. 
These  are  well  known.  In  the  present  instance,  however, 
the  diagnosis  of  embolism  was  probably  as  straightforward 
and  as  nearly  justified  as  it  ever  could  be  without  a 
pathological  examination  of  the  tissues. 

Cases  of  embolism  of  a  branch  of  the  retinal  artery  are 
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rare.  There  are  only  two  others  in  which  this  diagnosis 
appears  in  the  literature  of  the  last  fifteen  years.  One 
is  given  by  E.  M.  Algei*,"^  and  the  other  is  described  by 
Beatson  Hird.t  The  former  does  not  say  anything  about 
the  cardiac  condition  of  the  patient.  Whether  it  was  a 
case  of  embolism  is  therefore-  open  to  doubt.  Hird's 
patient  was  a  man,  Eet.  31  years,  who  had  valvular  disease 
and  a  visible  embolus  of  the  superior  retinal  artery 
situated  at  the  bifurcation  into  the  temporal  and  nasal 
vessels.  Normal  vision  of  ^  was  recovered,  and  the 
appearance  of  the  retina  and  vessels  became  normal,  but 
the  embolus  was  still  visible  nine  months  after  the  onset 
of  symptoms.  Hird's  case  is  the  only  one  I  can  find  which 
is  on  all  fours  with  my  own 

Apart  from  rarity,  the  case  is  of  interest  in  another 
particular.  It  is  stated  in  text-books  that  the  nutrition 
of  the  macula  is  wholly  dependent  npon  the  choroidal 
plexus   underneath.      We  read  : 

"  The  retinal  arteries  are  to  be  regarded  as  terminal 
arteries.  Consequently  disturbance  of  circulation  of  the 
retina,  arising  from  contraction  or  plugging  of  a  vessel, 
cannot  be  compensated  for  by  means  of  a  collateral  cir- 
culation. Within  the  retina  the  vessels  lie  only  in  the 
inner  layers,  so  that  the  external  layers  of  the  retina  are 
non-vascular,  and  are  hence  in  part  dependent  for  their 
nutrition  upon  the  neighbouring  chorio-capillaris.  This 
is  especially  true  of  the  fovea  centralis,  the  central  part 
of  which  contains  no  vessels  at  all." 

Again,  "There  are  no  blood-vessels  in  the  retina  at  the 
macula,  so  that  its  nourishment  here  is  entirely  dependent 
upon  the  choroid.  By  way  of  compensation  the  meshes 
of  the  capillaiy  netAvork  of  the  chorio-capillaris  are 
particularly  dense  here." 

Clinically  I  believe  there  is  nothing  to  substantiate  this 
view,  and  Hird's  case  and  my  own  appear  to  make  it 
very  clear  that  the  vitality  of  the  macula  is  above  every- 

*  E.  M.  Alj,'er,  Arch,  of  Ophth.,  1909,  p.  410. 

t  K.  Beatson  Hiiil,  The  Ophthalmoscope,  1912,  p.  370. 


THE  PROPHYLACTIC  TREATMENT  OK  MYOPIA. 


485 


thing  dependent  upon  the  retinal  circulation.    In  embolism 
of  the  central  artery  the  macula  perishes.      The  network 
of  choroidal  vessels  does  not  save  it.     On  the  other  hand, 
if  one  of  the  temporal  vessels  only  is  obstructed,  the  other, 
by  virtue  of  a  free  anastomosis  of  these  two  vessels  at  the 
macula    (described   by   Nettleship  and  others),  is   able  to 
maintain  the  vitality  of  the  part,  and  although  the  vision 
is  at  first  impaired,  it  is  in  the  end  more  or  less  completely 
regained.      And  whereas  the  retinal  arteries  are  terminal 
in  other  parts  of  the  fundus,  they  are  certainly  not  so  at 
the  macula,  where,  as   these   two  cases   show,  a  complete 
collateral  circulation  is  provided.      Much  has  been  made 
of   the   fact   that    the    macula    itself    contains   no  vessels. 
But  neither  does  the  cornea.      And  as  in  the  case   of  the 
latter,  it    would   appear  that    nutrition   is  provided   by   a 
circulation    of    lymph,   supplied   by   the    fine   network    of 
retinal  vessels  surrounding  the  macula.      It  need   not  be 
denied  that  the   choroidal   plexus   lying    underneath    has 
any   part  whatever    in    the    supply    of    lymph,  but    it   is, 
]ierhaps,  more  nearly  concerned  in  providing  an  extremely 
delicate  mechanical  support  for  the  most  highly  organised 
part  of  the  retina. 


6.    Sovie  remarks  uu  the  prophylactic  treatment   of  myopia 
in  school  children. 

By  J.  A.  Mortimer  (Bradford). 

In  recent  years  much  work  has  been  done  concerning 
the  treatment  of  myopia  from  the  proidiylactic  standpoint, 
and  only  feeble  results  have  been  attained.  The  enemy 
is  the  book.  Masters  and  parents  slioiild  know  that  near 
work  cannot  be  unduly  prolonged  without  danger,  and 
should  recognise  that  wisdom  can  be  acquired  otherwise 
than  by  studying  books.  Latin  and  (h-eek  should  be  cut 
down,  and  open-air  exercise  encouraged.  So  states 
Ferlinck  (1)  in  La  Clinique  for  March,  1901). 

In  this  vexed  question    I   am  enabled  to   place   before 
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you  certain  results  which  my  statistics  seem  to  bear  out 
concerning"  this  prophylactic  treatment  of  myopia  in 
school  children. 

Before  discussing  the  deductions  from  these  statistics, 
it  is  perhaps  well  to  explain  the  procedui-e  adopted  in  the 
treatment  of  these  cases.  In  Bradford  all  school  children 
have  their  vision  examined  within  the  first  year  of  entering 
school,  and  those  whose  vision  is  -j^  or  less  are  sorted  out 
and  examined  for  the  cause  of  this  deficiency.  It  is  from 
these  children  that  are  collected  the  cases  of  myopia. 
Those  who  have  over  5  diopti-es  of  myopia  are  recom- 
mended for  instruction  in  a  special  school  for  myopes. 
This  special  school  takes  up  to  65  children,  Avhere  they 
are  educated  through  the  various  grades  till  they  leave  at 
the  age  of  14  or  15.  They  have  instruction  according 
to  the  approved  plans  of  good  lighting-,  desks  of  suitable 
model  to  prevent  faulty  position  and  stooping,  and 
equipped  with  small  blackboards,  on  which  they  write  with 
chalk.  Blackboards  are  arranged  at  suitable  height  on 
the  walls,  and  books  of  good  clear  type  are  in  use.  The 
teaching  is  as  nuicli  as  possible  individual  and  oral,  and 
no  home-lessons  are  done.  A  great  deal  of  attention  is 
paid  to  the  elements  of  the  crafts  which  do  not  need  book 
work,  and  which  can  be  carried  out  without  straining  the 
eyes.  Also  an  important  consideration  is  that  these 
children  are  striving  both  in  work  and  i^lay  with  neigh- 
bours who  are  their  equals,  both  in  learning  and  physique. 

These  myopes  have  their  vision  examined  half-yearly 
by  the  medical  officer  and  rlu-ir  ])articulars  recorded  on 
suitable  case  cards,  and  those  whose  condition  has  in  any 
way  changed  are  corrected.  I  see  those  children  once  a 
year  and  more  frequently  those  whose  condition  demands  it. 
The  medical  officer  and  the  teachers  advise  the  parents 
with  regard  to  the  general  hygiene  of  home  life  and  also 
witli  regard  to  over-use  of  the  eyes  in  rending,  sewing,  etc. 

This  school  has  been  established  lor  about  six  years. 
At  present  the  school  is  not  in  the  most  suitable  environ- 
nient,  but  much-needed   plans    aic    in    contemjilation    for 
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traiist'erenoe  to  ii  inore  rural  locality,  when"  tlici-c  will  be 
the  advantage  ot!  a  more  open-air  school  life  with  more 
ojiportunity  for  healthful  exercise,  and  where  pai-t  of  the 
i^ducation  will  ho  condncted  out  of  doors. 

FornuM'ly  in  ai)out  20  per  cent,  of  these  cases  there 
had  not  been  full  correction  of  the  myopia  or  of  the  as- 
tigmatism, but  latterly  I  have  advocated  that  up  to 
10  D.  the  myopia  and  astigmatism  should  be  fully  cor- 
rected, and  tlnit  over  10  1).  the  astigmatism  should  be 
fully  corrected  and  the  higliest  spherical  given  which 
is  taken  with  comfort,  also  that  the  correction  should  be 
increased  from  time  to  time  until  nearly  full  correction 
be  attained.  'I'he  reason  for  this  is,  that  in  cases  of  high 
myopia  the  accommodation  ]iower  is  often  deficient,  and 
the  full  correction  is  not  well  tolerated  in  near  vision. 

In  compiling  these  statistics  I  have  calculated  the 
average  myopia,  first  on  entering  school,  second  on  leaving 
school,  ami  thii-d  after  leavin<^-  school  foi-  about  2i  years. 
The  procedure  adopted  was  to  add  together  in  each  case 
the  highest  meridian  of  myopia  in  each  eye,  and  to  divide 
by  2,  thus  obtaining  the  average  myopia  in  onch  child.  I 
have  here  two  groups  of  statistics,  in  which  L  thought  it 
well  to  compai'e  the  respective  results  of  treatment,  'i'he 
first,  or  A  group,  comprises  those  children  attending  the 
special  school  for  myopes  under  the  Education  Committee, 
and  the  second,  or  B  group,  comprises  those  outside  that 
authority,  and  whose  myopia  does  not  come  under  the 
same  control. 

In  A  group  the  average  age  at  which  they  were  first 
examined  was  9"2  years,  and  the  average  age  at  which 
they  entered  the  myope  school  was  9'o  years,  and  the 
average  age  at  which  they  left  school  was  14. 

In  B  group  the  average  age  at  which  examination  first 
took  place  was  9  years,  and  the  average  age  of  lenving 
school  was  also  14. 

So  to  all  intents  and  purposes  we  have  two  groups 
which  came  under  treatment  for  their  myopia  at  approxi- 
mately the  same  age. 
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Now,  however,  children  are  having  s])ecial  school  treat- 
ment at  an  earlier  age — between  6  and  7 — and  we  are 
thus  able  to  bring  these  under  correcting  ititlin'iice  at  an 
earlier  stage  in  the  progress  of  their  myopia. 

1  would  ask  you  to  compare  these  two  groups  of 
statistics,  in  which  in  A  group  we  find  that  in  those 
leaving  school  at  the  age  of  fourteen,  and  also  in  those  at 
present  remaining  in  school,  (1)  55  per  cent,  had  improved 
vision,  some  very  markedly  so  ;  (2)  in  3o"-S  per  cent,  the 
vision  remained  stationary  ;  (3)  that  in  11 '6  per  cent,  the 
vision  had  diminished;  whilst  in  B  group  (1)  34"7  per  cent, 
had  improved  vision,  (2)  56'5  per  cent,  had  remained 
stationary,  (3)  8*8  per  cent,  became  worse. 

We  also  find  in  A  group  that  the  average  amount  of 
myopia  on  entering  school  under  10  D.  was  5*1  D.  and 
over  10  D.  10*7  D.,  while  on  leaving  school  the  average 
amount  of  myopia  was  6*1  D.  and  11'8 — an  increase  during 
their  school  life  of  1  D.  and  I'l  respectively. 

This  makes  an  average  increase  of  myopia  in  those 
cases  under  10  D.  of  0*25  D.  per  annum,  and  in  those 
over  10  D.  of  myopia  of  0*27  D.  per  annum. 

In  B  group  of  cases  the  average  ainount  of  myopia  on 
first  examination  was  4*5  1).  under  10  D.  and^  11'6  D, 
over  10  D.,  while  on  leaving  school  it  was  7  D.  and  15  D. 
respectively — an  increase  of  2*5  and  3*4  respectively. 
This  makes  an  average  increase  per  annum  of  myopia 
of  0"5  IJ.  in  those  undei-  10  J),  of  myopia  and  0"()8  D. 
in  those  over  10  D. 

I  was  able  to  trace  a  considerable  number  of  cases  in 
both  groups  who  had  left  school  and  had  been  at  work  for 
two  to  thi-ee  years.  Here  again  we  find  in  A  group  64  per 
cent,  remained  stationary  in  vision,  14"2  per  cent,  con- 
tinued to  improve  and  2l"4  per  cent,  became  woi-se, 
whereas  in  B  group  53*8  per  cent,  remained  stationary, 
15  per  cent,  improved  and  31 '8  per  cent,  got  worse. 
Also  in  A  group  there  was  an  increase  of  07  \).  of  myopia 
while  B  group  showed  1'9  D.  inci-ease — a  yearly  increase  of 
0-3  D.  and  0-7  D.  respectively. 
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The  average  time  tliese  cases  remained  at  school  was 
four  years. 

Ill  27'5  per  cent,  of  cases  attending  the  special  school 
the  myopia  remained  stationary  and  in  four  cases  it 
actually  imjiroved,  wliile  in  B  group  only  in  two  cases  did 
it  remain  stationary  and  in  none  did  it  improve. 

With  regard  to  the  effects  of  full  and  under-correction 
of  the  myopia  present  the  ratio  is  as  1  to  1'8  increase, 
/.  e.  to  say  that  the  myopia  tended  to  increase  almost 
double  in  those  cases  which  were  under-corrected  compared 
with  those  cases  which  were  fully  corrected.  This  is  at 
variance  with  the  view  of  Seggel  (2),  who  asserts  that  the 
progress  of  myopia  is  practically  the  same  for  full  and 
under-correction  up  to  the  age  of  sixteen. 

In  going  through  the  notes  of  these  statistics  several 
points  Avortli  recording  present  themselves  : 

(1)  The  increase  of  myopia  beyond  the  average  yearly 
rate  and  the  diminution  of  vision  in  those  children  who 
had  some  severe  illness,  e.  g.  pneumonia,  or  had  indifferent 
health  for  a  longer  period  or  who  were  tubercle  bacilli 
suspects.  It  thus  seems  to  me  that  the  refraction  and 
vision  vary  with  the  state  of  general  health.  These  cases, 
when  they  recovered  their  health,  recovered  also  their 
vision,  and  the  average  iiicrease  of  myopia  apjnuxiinated 
the  usual  average  again. 

(2)  In  no  case  did  I  come  acrc^ss  detachment  of  the 
retina. 

(3)  That  damaged  eyes  showed  tlie  progress  of  myopia 
more  than  eyes  which  were  not  damaged. 

(4)  In  oO  per  cent,  of  the  cases  examined  myopic 
changes  were  found,  varying  from  thinning  of  the  posterior 
segment  with  crescents  to  well-marked  posterior  stajihy- 
loma  and  choroidal  changes  at  the  macula  and  elsewhere. 
In  70  per  cent,  the  fundus  was  either  normal  ov  showed 
very  slight  tliimiing,  l)ut  no  cri'sei-iits  or  choroidal 
changes.  'J'hese  fundal  changes  were  in  direct  relation- 
shi]i  to  the  anujunt  of  myopia,  and  appeared  to  me  to  be 
due  to  stretching  and  not  t(j  inflammatory  changi'S. 
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(5)  1  have  noticed  in  the  exainiiiatiuu  ol  secondary 
school  cliiUlveii,  that  a  fail-  number  of  cases  wliieli  were 
either  eninietrojiic  or  very  slightly  niyo])ic  showed  at  the 
age  of  14—16  a  change  to  myopia  or  an  increase  of  myopia 
which  seemed  sudden,  with  diminution  of  vision,  t^.  <j.  the 
following  : 

j^^J|a  year  ago.      J^ow    ^l.V.  ^. 


(K.V.  4. 
E.K.  — •■ — -i-s;    L.K.  _4.      With  correction  -  .  ',/  ^' 

This  occurs  at  an  age  when  these  children  are  entering 
into  the  competition  of  life  and  finding  their  responsi- 
bilities. I  merely  mention  this  type  of  case  for  what  it 
is  worth,  but  at  present  have  not  sufficient  statistics  to 
enlarge  on  it. 

I  would  submit  in  conclusion — 

(1)  That  it  seems  that  a  total  and  frequent  correction 
of  the  existing  myopia  is  essential. 

(2)  That  full  correction  has  a  decided  and  l)eneticial 
action  on  the  progress  of  myojiia  and  on  the  visual 
acuity. 

(3)  That  prophylactic  treatment  at  special  schools  has 
a  markedly  beneficial  influence  upon  the  progress  and 
resultant  vision  in  myopia-,  and  that  an  essential  point  is  to 
guard  against  over-use  by  a  suitable  programme  both  at 
school  and  at  home. 

(4)  That  such  periodic  supervision  and  special  school 
treatment  certainly  give  these  children  a  better  start  off 
in  life,  and  a  better  knowledge  as  to  how  to  look  after 
their  vision  and  to  choose  their  work  and  environment. 

(5)  That  the  general  health  of  young  children  has, 
perhaps,  the  most  important  bearing  on  the  progress  of 
myopia. 

I  have  not  entered  into  the  many  theories  of  the 
causation  of  myopia,  but  1  liave  laid  before  you  the  results 
of  some  statistics  on  a  prophylaxis,  which  is  the  outcome 
of  a  blending  of  the  best  theories  of  recent  years.      1  feel, 
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however,  that  these  previously  enumerated  prophylactic 
measures,  though  of  undoubted  benefit,  ai-e  merely  acces- 
sory, and  that  what  is  move  wanted  is  to  get  these  children, 
and  give  them  the  advantage  of  a  healthy  condition  of 
life  in  addition  to  these  accessory  measures  at  as  early  an 
age  as  possible.  As  has  been  aptly  stated  by  Landolt  (3), 
'*  Myopia  also  seems  to  me  to  be  of  constitutional  origin, 
occurring  in  children  who  have  not  the  constitutional 
health  or  that  latent  power  of  resistance  necessary  to 
neutralise  the  noxious  influences  to  which  their  visual 
organs,  as  portions  of  a  common  whole,  would  be  specially 
exposed." 

Kkfekences. 

(1)  Ferlinck. — La  Cliniqne,  March.  1909. 

(2)  Seggel.— "  The    Progress   of   Myopia,"    v.  Graefe's 
Archiv  f.  OpJitlial.,  Ivi,  p.  3. 

(3)  Landolt,    E.- — Royal  London    GphtJuilmic   Hospital 
Reports,  December,  1879. 


Meeting  held  at  Liverpool,  February  11th,  1921. 

7.    Discussion  on  the  operative  treatment  of  chronic 
simple  glaucoma. 

Mr.   Thos.    U.    Bickerton 
opened    the    discussion,  and    showed  a   series  of  cases  of 
chronic  non-congestive  glaucoma  upon  which  he  had  ])er- 
formed   Herbert's  small-flap   operation.        He  commented 
favourably  uj)()n  the  results. 

Mr.      FlKiAR-      Sl'EVENSON  : 

The  time  ni-rivi's  in  ;ilnK)st  every  case  of  chronic  simple 
glaucoma  when  one  is  I  meed  to  contemplate  ojieration, 
with  a  certain   amount    of    misofivinyf  as   to   the    result — 
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■\vliether  it  will  turn  out  a  permanent,  or,  as  seems  more 
frequently  to  happen,  only  a  tem])orary  success,  or  wlietlier 
vision  and  field  will  still  furthei-  be  reduced  and  the  opera- 
tion from  various  causes  be  a  failure. 

Particular  anxiety  is  caused  in  those  cases  where  one 
eye  is  blind,  and  where,  in  the  other  eye,  there  is  con- 
traction of  field  in  one  sector  u]5  to  tlie  region  of  the 
macula. 

Are  we  to  hang-  on  as  long-  as  possible  with  miotics,  in 
the  hope  that  the  patient  Avill  get  tired  of  us  and  go  to 
someone  else,  or  are  we  to  risk  (obliterating  tlie  precarious 
central  vision  by  an  operation  ? 

Having  decided  to  operate,  next  comes  the  choice  of 
operation.  Those  of  us  who  have  had  a  good  many  years 
of  experience  and  therefore  of  many  disappointments  are 
naturally  inclined  to  be  conservative  and  to  stick  to 
operations  of  Avhicli  we  have  done  a  good  man}'.  When 
I  first  started  practice  iridectomy  and  sclerotomy  were 
really  the  only  choice.  This  simplified  matters  for  the 
surgeon,  but  was  in  results  frequently-  disappointing  to 
the  patient. 

So  far  as  I  can  remember,  I  think  that  iridectomy  was 
never  done  in  these  cases  until  treatment  by  miotics  was 
proving  unsuccessful,  so  that  it  is  not  altogether  sur- 
prising that  the  operation  should  have  proved  a  failure 
owing  to  the  changes  produced  by  long  continuance  of  the 
disease.  No  doubt  iridectomy  or  sclerotomy  performed 
at  the  beginning  of  the  disease,,  as  in  acute  glaucoma, 
would  stand  a  better  chance,  but  I  am  sure  that  the  newer 
operations  give  a  better  filtering  scar. 

I  am  much  interested  to  see  that  several  well-known 
surgeons,  disappointed  with  their  results  in  the  newer 
operations,  are  going  back  to  iridectomy  and  sclerotomy — 
in  my  opinion  a  retrograde  step. 

From  1867,  when  de  Wecker  published  his  discovery 
that  the  filtering  cicatrix  was  the  true  object  of  the 
glaucoma  operation,  till  1906,  when  Lagrange  introduced 
his  sclerotomy  operation,  there  does  not  appear  to  have 
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been  any  real  advance  in  any  operative  procedure,  but 
the  last  fifteen  years  have  been  full  of  interest  to  us,  and 
have  resulted  in  a  new  impetus  and  renewed  enthusiasm 
being  given  to  this  most  important  problem. 

There  have  been  a  number  of  modifications  of  the 
original  Lagrange  operation,  amongst  them  Herbert's  wedge 
operation,  of  which  one  hears  very  good  reports,  but  of 
it  and  of  his  small-flap  operation  I  have  too  little  experi- 
ence of  my  own  to  make  any  criticism  of  mine  of  any 
value,  but  Col.  Herbert  tells  me  that  the  most  suitable 
cases  for  the  small-flap  operation  are  the  earl}"  ones, 
easily  controlled  by  miotics — just  those  cases  where  the 
patient  is  doing  well  under  drops,  feels  quite  comfortable, 
and  is  difficult  to  persuade  that  an  operation  should  be 
performed. 

About  1908  or  1909  Col.  Elliot  introduced  sclero- 
corneal  trephining,  and  I  think  it  is  very  little  exaggera- 
tion to  say  that  many  of  us  thought  that  as  regards 
operation  for  glaucoma  the  millennium  had  arrived,  but  as 
our  experience  of  the  operation  grew  with  its  applications 
to  all  classes  of  cases,  so  also  we  began  to  have  disappoint- 
ments, and  one  began  to  hear  of  catastrophes,  more 
particularly  of  late  infection. 

Nevertheless,  in  my  opinion  the  successes  far  outweigh 
the  failui'es,  and  I  nnself  do  not  intend  to  abandon  the 
operation,  though  I  am  quite  prepared  to  try  any  other 
operation  that  appeals  to  me  as  a  good  one,  such  as 
Herbert's  flap  operation. 

With  regard  to  the  failures  of  trephining,  Col.  P]lliot 
has  answered  all  criticisms  in  the  most  convincing  manner 
in  his  book.  Y'>r  my  ])art,  I  feel  very  strongly  that  most 
of  the  failures  1  have  had  were  due  either  to  some  fault 
of  my  own,  or  to  some  unfortunate  accident,  such  as 
coughing  or  sneezing,  on  the  part  of  the  patient,  rather 
than  to  any  fault  of  tlie  operation  as  such,  and  perhaps 
some  of  the  patients  should  not  have  been  operated  on. 

I  think  tlic  risk  of  late  infection,  if  the  operation  is 
propci'ly  jx'rforiiK'd,  is  very  nuicli  exaggerated.      For   the 
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rest  I  tliiiik  that  anytliing  smaller  than  the  2  nun. 
trephine  is  useless — the  smaller  trephine  openinj^s  will 
cease  to  filter  properly  after  a  few  weeks  or  months. 

Life  nowadays  is  tof)  short  for  the  gathering  of 
statistics,  so  that  I  can  only  give  a  sort  of  general  idea  of 
my  trephine  operations.  I  began  to  do  it  in  1911  and 
have  had  many  of  the  curious  and  disappointing  results 
that  we  have  all  encountered,  but  I  judge  that  about 
30  per  cent,  may  be  counted  as  real  successes.  By  this  I 
mean  permanent  reduction  of  tension,  with  arrest  of  the 
disease  and  some  improvement  in  vision  as  observed  for  at 
least  two  3"ears.  About  50  per  cent,  are  partial  successes 
or  partial  failui-es,  depending  upon  how  one  looks  at  them. 
By  these  I  mean  cases  where  it  is  necessary  to  keep  up 
massage  and  treatment  by  drops  in  order  to  maintain 
reduction  in  tension.  This  leaves  about  20  per  cent,  of 
definite  failures  from  a  variety  of  causes,  such  as  failure 
of  the  anterior  chamber  to  re-form,  blocking  of  the 
trephine  hole  with  uvea,  retinal  haemorrhages,  etc.  I 
have  never  had  a  case  of  late  infection,  i.  e.  a  septic  iritis 
coming  on  twelve  months  or  more  after  the  operation,  but 
I  have  had  a  case  of  septic  iritis  occurring  a  week  after 
trephining,  in  which  the  eye  was  lost.  I  am  quite  sui'e 
this  was  due  to  sepsis  introduced  at  the  time  of  opera- 
tion— luckily  it  was  a  blind  eye — and  possibly  an  eye 
that  has  been  glaucomatous  for  many  years  is  less  resistant 
than  usual  to  infection. 

I  have  had  one  case  which  one  might  have  expected  to 
go  septic,  but  did  not  do  so — that  of  an  old  lady  with  vei-y 
thin  tissues,  in  whom  1  rather  unwisely  stitched  the  flap  into 
positioji.  She  had  a  violent  sneezing  fit  the  dav  followincc 
the  operation  and  the  flap  tore  away  from  the  limbus, 
leaving  the  ti-ephine  lutle  uncovered.  It  gave  me  a  good 
deal  of  anxiety,  and  though  i  thought  of  trying  to  cover 
the  Avound  with  conjunctiva  I  finally  decided  to  leave  it. 
She  did  well  for  about  three  months,  and  then,  after  some 
unusual  exertion,  got  detachment  of  the  retina.  The 
trephine  hole  is  still  open  after  six  years,  a  small   amount 
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of  uvea  is  projecting,  but  the  eye  has  never  shown  the 
slightest  sign  of  irritation. 

The  only  new  operation  I  have  seen  is  aqueoplasty,  as 
practised  by  Mr.  Zorab  of  Southampton.  It  seems  to  be 
an  easy  and  safe  proceeding  in  his  hands,  and  I  was  much 
struck  with  some  of  the  cases  he  showed  at  the  last 
Congress.  I  have  alwaj's  intended  to  ti'y  it,  but  somehow 
I  cannot  quite  get  over  my  objection  to  leaving  a  foreign 
body  in  the  anterior  chamber. 

A  speaker  at  the  Congress  last  May  made  some  remarks 
that  seemed  to  be  of  some  importance — that  in  his  opinion 
Ave  were  treating  glaucoma  too  much  from  the  surgical 
point  of  view,  and  that  Ave  should  seek  the  assistance  of 
the  physician  and  bio-chemist,  and  arising  from  this  there 
are  one  or  tAvo  general  observations  I  should  like  to  make  : 
first,  as  to  the  presence  of  a  coincident  disease  or  con- 
dition of  health  in  the  patient  Avhich  may  be  affecting  the 
optic  nei've,  already  Aveakened  by  glaucoma. 

The  patient  I  shoAved  this  afternoon  is  a  case  in  point. 
Her  optic  nerves  Avere  a  good  colour  Avhen  I  operated, 
but  they  passed  into  extreme  atrophy  in  a  foAV  Aveeks 
during  the  >ittack  of  choroido-retinitis,  although  the  ocular 
tension  Avas  much  reduced  in  each  eye.  She  has  a 
positive  Wassermann  reaction. 

Another  patient  Avith  minus  tension  after  operation  and 
a  healthy  fundus  has  also  gone  on  with  rapidly-increasing 
atrophy  of  the  nerve,  and  corresponding  failure  of  the 
field  and  of  central  vision.  It  never  occurred  to  me  till 
reading  of  a  similar  case  of  Col.  Elliot's  that  her  teeth 
might  be  responsible. 

She  has  had  her  teeth  removed.  I  saAv  her  the  other 
day,  and  I  believe  the  doAvnward  process  has  been 
checked.  Many  of  you,  perhaps,  are  accustomed  to  take 
these  factors  into  consideration,  but  they  are  apt  to  be 
forgotten   and   J    Avish  to  emphasise  them. 

The  H.s<;  of  the  Schtiitz  foitometer.—l  must  plead 
guilty  here  to  laziness  oi-  indifference,  in  that  I  never 
seem     to   have   tinie   to    make   a    routine   examination    by 
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tonometer  ot"  my  glaucoma  cases  ;  but  it  is  only  in  that 
way  that  we  can  get  an  exact  estimate  of  pathological 
tension.  To  give  you  an  instance  of  what  I  mean, 
a  patient  of  mine  after  trephining  had  apparently  normal 
tension  to  palpation  with  the  fingers,  but  his  optic  nerve, 
field  and  vision  steadily  deteriorated.  I  sent  him  to 
Col.  Herbert,  who  found  that  the  eye  with  apj)arently 
normal  tension  had  26  Schiotz,  which  seemed  pretty  good, 
but  eserine  brought  it  down  to  19,  thus  showing  that  his 
normal  tension  must  be  lower  than  usual.  He  suggests 
a  flap  operation  on  this  eye. 

In  conclusion,  as  far  as  my  own  work  is  concerned,  the 
cases  which  give  me  the  greatest  anxiety  are  the  very 
advanced  ones.  I  have  had  two  ([uite  recently,  no 
previous  treatment,  one  eye  of  each  quite  blind,  without 
any  excessive  tension  of  the  other  eyes,  one  with  an 
almost  hemiopic  field,  the  other  with  a  nearly  complete 
paracentral  scotoma.  I  have  tried  to  imagine  myself  in 
the  position  of  these  patients,  and  what  advice  I  should 
give  myself,  whether  to  submit  to  operation,  and  if  so, 
what  opei'ation,  or  whether  to  sit  down  while  using  drops 
and  await  the  inevitable,  occupying  myself  by  training  ;i 
dog. 

But  I  think  we  must  all  agree  that  risk  is  better  than 
cei'tain  failure,  therefore,  can  we  do  anything  to  diminish 
the  risks,  more  particularly  the  haemorrhages  in  the 
retina  which   so  often  follow  a  decompression  operation  ? 

Ml'.  J.  Gkay  Ci.EGG  (Manchester)  : 
Mr.  J^ickerton  has  referred  to  Mr.  David  I  little's  results 
from  iridectomy.  I  have  never  seen  a  finer  operator  than 
Mr.  Little.  He  inade  a  very  large  incision  and  took  away 
about  one-third  of  the  iris.  I  had  a  good  deal  to  do  with 
the  preparation  of  Mr.  Little's  pi-esidential  address  on 
glaucoma,  in  which  he  claimed  62  per  cent,  of  successes. 
After  an  analysis  of  247  cases  of  trephining  of  Jiiy  own 
I  found  they  showed  IS  per  cent,  better  results,  viz. 
80  per  cent,  as  against  62  per  cent.  I  have  seen  one  or 
vol,.  XI, I.  32 
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two  cases  of  panophthalmitis  after  a  considerable  interval. 
I  have  never  had  a  case  of  immediate  sepsis.  One  often 
gets  a  low  type  of  iritis  unless  atropine  is  nsed  at  the 
time  of  operation.  We,  in  Manchester,  now  invariably 
use  atropine  (full  strength,  gr.  iv  to  3j)  ^t  the  time  of 
operation.  I  have  done  at  least  500  cases.  Because  one 
gets  one  or  two  bad  cases,  it  does  not  mean  that  one 
should  give  up  an  operation  if  it  gives  on  the  whole  a 
larger  percentage  of  successes.  The  cases  (operated  on  by 
Herbert's  method)  that  ]\lr.  Birkerton  has  shown  us  are 
marvellously  beautiful ;  apparently  nothing  better  could 
be  desired.  I  use  a  2  mm.  trephine  and  cut  off  the 
anterior  two-thirds  of  the  disc,  so  as  to  leave  a  slight 
hinge  above.  Years  ago  Mr.  Hill  Griffith  described  an 
operation,  making  a  trephine  hole  without  any  conjunctival 
flap  to  cover  it  at  all.  These  cases  did  all  right :  a  fine 
membrane  formed  over  the  hole.  One  cannot  be  certain 
that  any  particular  tension  is  normal  for  the  eye  one  is 
dealing  tvith.  The  tonometer  is  a  considerable  help. 
Other  methods  have  to  be  employed.  The  scotometer  is  a 
most  valuable  means  of  ascertaining  whether  a  case  is 
progressive  or  not.  In  every  case  of  doubt  map  out  the 
blind  spot  and  other  scotomata  in  the  central  field. 
These  give  a  much  better  and  more  accurate  method 
of  estimating  the  progress  of  the  disease  than  the 
perimeter. 

Mr.    Hl'GH   E.  Jones  : 

I  think  in  these  cases  of  simple  chronic  glaucoma 
it  is  better  to  operate  before  the  glaucoma  begins — that 
is  to  say,  where  only  the  ]n-(>di-omal  symptoms  are  pi'esent. 
A  simple,  moderate  iridectomy  should  be  sufficient  in  such 
cases.  One  advantage  of  Elliot's  operation  is  that  it  can 
be  repeated  if  necessary  ;  I  have  done  it  three  times  in 
one  case.  At  one  time  sclerotomy  was  the  only  operation 
done  at  Liverpool,  at  one  of  our  hospitals,  for  chronic 
glaucoma.  Becently  1  have  used  a  U  mm.  trephine, 
especially   in    earh-   cases.      'i'lie    drainage   obtained   is   as 


OCULAR    SYMPTOMS    OF    ENCEPHALITIS    LKTHARGICA.        499 

good,  and  the  chances  of  infection  are  less  than  with  a 
larger  opening. 

Mr.  Thomas  Stevenson 

pointed  out  that  the  Herbert  operation  left  very  little 
mark  on  the  eye,  and  could  be  repeated  if  necessary. 
He  had  ])erformed  this  operation  in  numerous  cases. 

Mr.  By  WATER 

mentioned  a  case  in  which  he  had  done  sclerotomy  as  a 
temporary  measure,  but  the  result  was  so  good  that  no 
further  operation  was  called  for. 

Mr.  T.  D.  Mack  AY  : 

A  good  deal  of  good  was  done  by  iridectomies  before 
more  recent  operations  were  introduced.  Of  the  newer 
operations  I  have  only  experience  of  the  Elliot  method, 
and  I  am  quite  content  with  the  results  I  have  had. 
Certainly,  so  far  as  my  experience  goes,  I  favour  the 
Elliot  operation. 


Meeting  held  at  Sheffield,  April  29th,  1921. 

8.  Discussion  on  the  ocular  symptoius  of  encephalitis 
lethargica. 

Prof.  Ap.'ihur  J.  Hall  : 

It  will  be  remembered  that  in  the  eai-ly  spring  of  1918 
a  series  of  cases  were  observed  in  this  country  presenting 
a  symptom-€omplex  of  a  kind  with  Avhich  we  were  not 
familiar,  either  from  personal  experience  or  from  current 
text-book  records. 

It  is  true  that  von  Economo  had  recorded  a  series  of 
cases  of  a  similar  kind  w^hich  he  had  observed  in  Vienna 
in  1916—17.  Owing,  however,  to  war  conditions  at  that 
time,  and  the  consequent  difficulty  of  obtaining  the  current 
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medical  literatui'e  of  enemy  countries,  this  observation  of 
von  Economo  was  not  so  generally  known  in  this  country 
at  the  time  as  it  probably  Avould  have  been  under  normal 
conditions,  and  it  was  not  until  after  the  early  cases  had 
been  recorded  that  Economo's  paper  became  generally 
known. 

The  outbreak  began  almost  simultaneously  in  several 
centres.  Sheffield  was  one  of  these,  and  although  the 
actual  number  of  cases  recognised  here  as  such  did  not 
total  twent}^,  yet  they  were  so  remarkable  as  to  arrest 
attention.  Thus,  for  instance,  during  one  week  in  March, 
1918,  I  saw  three  cases  of  bilateral  facial  paralysis  of 
spontaneous  origin.  Up  to  that  time  I  had  not  personally 
seen  a  single  case  of  facial  diplegia  in  my  thirty  years' 
experience,  and  only  about  forty  such  cases  could  be  found 
recorded  in  medical  literature.  It  was  therefore  obvious 
that  we  were  in  the  presence  of  something  very  unusual. 

It  is  not  necessary  to  elaborate  what  is  by  now  well 
known  to  all,  namely,  that  since  1918  this  curious  affection 
has  been  observed  almost  all  over  the  woz'ld,  and  that  so 
far  from  disappearing  it  is  still  occurring  in  considerable 
numbers.  Von  Economo  called  it  "  encephalitis  lethar- 
gica,"  and  that  name  has  been  more  or  less  generally 
adopted,  or,  as  an  alternative,  epidemic  encephalitis.  The 
lay  press  have  called  it  "  sleeping  sickness,"  unaware  that 
in  using  that  name  they  were  trespassing  on  ground 
already  appropriated.  Now  they  have  modified  it  to 
"  sleepy  sickness,"  and  so  it  stands  with  them  at  the 
present. 

The  question  has  naturally  arisen,  "  Is  this  a  new 
disease  or  is  it  a  modification  of  some  recognised  infectious 
condition  ?  "  It  is  difficult  to  suppose  that  in  the  twentieth 
century  some  entirely  new  organism  can  affect  mankind 
after  having  remained  harmless  for  all  these  centuries. 
Moreover,  there  are  records  of  epidemics  in  which  lethargy 
and  other  symptoms  have  been  prominent  features,  so  tliat 
it  is  quite  probable  that  this  is  not  a  "  new  disease  " 
wliieli  has  never  occurred  before.      However  that  maybe. 
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we  may  fairly  say  that  it  is  "  new  to  this  g'eiieratiun," 
and  that  we  have  no  clear  record  of  such  a  wide-spread 
epidemic  of  this  character  occurring  before. 

It  has  been  suggested  that  it  is  merely  a  novel  form  of 
some  familiar  disease.  Two  diseases  have  been  named  in 
this  connection,  epidemic  influenza  and  acute  poliomyelitis 
(Heine-Medin's  disease). 

It  is  not  necessary  or  desirable  that  I  should  occupy 
your  time  in  discussing  all  the  "pros"  and  "cons"  on 
this  subject.  As  regards  influenza,  the  differences  are  so 
wide  that  it  is  difficult  to  think  they  can  have  the  same 
origin.  It  is  said  that  such  a  lethargic  disease  has  followed 
previous  epidemics  of  influenza.  Possibly,  as  has  been 
suggested,  there  is  some  association  between  the  two. 
As  regards  the  relationship  of  lethargic  encephalitis  to 
acute  poliomyelitis,  if  they  are  one  and  the  same  disease, 
the  clinical  differences  which  have  spontaneously  and 
suddenly  arisen  in  acute  poliomyelitis  almost  all  over  the 
globe  seem  moi'e  difficult  to  explain  than  if  \v(^  assume 
they  are  distinct  diseases. 

Let  us  now  turn  to  that  aspect  of  this  disease  which  must 
chiefly  interest  ophthalmologists,  namely,  the  associated 
eye  troubles. 

Probably  no  organ  has  been  more  generally  involved  in 
the  various  types  of  this  disease  than  the  eye. 

Some  form  of  involvement  of  the  eye  muscles  has  been 
from  the  first  a  striking  feature  of  the  disease.  In  many 
mild  or  ambulatory  cases  visual  troubles  have  been 
practically  the  onl}'  evidence  of  anything  wrong,  and 
many  patients  have,  in  the  first  instance,  consulted  an 
ophthahnic  surgeon  only.  Even  when  other  symptoms 
are  marked  it  is  often  the  ocular  disturbance  which  causes 
the  most  distress.  Only  a  few  weeks  ago  a  typical  case 
of  this  disease  was  sent  to  me  by  one  of  your  members, 
Mr.  Caiger,  whom  the  patient  had  consulted  for  his  visual 
troubles.  This  limitation  of  the  attack  to  a  cranial  nerve 
paresis  throughout  does  not  apply  only  to  the  eye  muscles. 
One  of  my  first  series  of  cases   published  in   the   Lancet, 
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April,  1918  (Case  3),  had  as  her  only  evidence  throughout 
a  bilateral  facial  palsy.  It  is  therefore  important  that 
(ophthalmologists  should  be  familiar  with  the  varied 
symptoms  of  the  disease  so  that  they  may  recognise  cases ; 
and  further,  it  is  often  necessary  for  the  general  physician 
to  ask  the  help  of  the  ophthalmologist  in  dealing  with  the 
more  obstinate  eye  complications  which  arise  in  the  disease. 
The  eye  troubles  may  be  considered  under  four 
headings  : 

(1)  Aifections  of  conjunctiva,  etc. 

(2)  Aifections  of  extrinsic  motility. 

(3)  Affections  of  intrinsic  motility. 

(4)  Affections  of  visual  fields  and  fundi, 

(1)   Conjunctivitis. 

This  is  not  uncommon  in  the  early  stages.  There  may 
be  a  suffusion  of  the  conjunctivEe  of  transient  duration^  or 
in  some  cases  of  greater  severity.  As  a  rule  it  is  not 
sufficient  to  call  for  treatment. 

MacNalty^  says:  "This  initial  conjunctivitis  is  so 
common  that  it  deserves  special  notice."  In  one  of  my 
cases,  which  proved  fatal,  the  conjunctivitis  was  more 
marked  and  persistent  than  usual,  and  was  associated 
with  an  eai'ly  double  parotitis,  so  that  the  case  was  at 
first  suspected  of  being  mumps.  In  cases  where  there  is 
definite  facial  palsy,  either  uni-  or  bilateral,  there  is 
necessarily  inability  to  close  the  lids.  This,  if  persistent, 
may  lead  to  secondary  inflammatory  trouble  as  in  ordinary 
cases  of  facial  palsy.  In  the  first  series  of  cases  which 
I  recorded  in  the  Lancet  in  April,  1918,  one  woman  (Case 
No.  3)  had  as  her  only  symptom  of  the  disease  complete 
facial  diplegia,  and  as  a  result  had  for  some  time  after- 
wards rather  severe  conjunctival  inflammation. 

(2)   Affections  of   Exikmnsic    Motilfpy. 

(a)   Ptosis. — As  a  rule  this  is  bilateral,  and  is  rather  a, 
drooping  of  the  eyelids  with  inability  to  open    them   c^nu- 
*  MacNalty,  A.  S.,  L.G.B.  Report,  now  series,  N...  121. 
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pletely  than  a  paralysis.  It  is  a  part  of  the  whole  picture 
of  the  lethargic^  drowsy  state  rather  than  a  uni-  or  bilateral 
ptosis  of  the  ordinary  kind. 

When  asked  to  open  the  eyes  the  upward  movements 
of  the  lids  are  very  slow,  and  it  seems  as  if  the  act  were 
a  great  effort — in  fact  it  suggests  the  description  of 
"  eyelids  heavy  with  slumber."  When  the  lethargy  is 
very  great  it  may  be  impossible  for  the  patient  to  keep 
the  lids  open  for  more  than  a  very  short  time.  This 
relationship  between  the  ocular  symptoms  of  encephalitis 
lethargica  and  the  conditions  in  ordinary  physiological 
sleep  has  been  emphasised  by  Morax  and  Bollackt  both 
as  regards  ptosis  and  loss  of  accommodation.  Besides 
this  sleepy  form  of  ptosis,  there  is  in  a  certain  number 
of  cases  an  ordinary  ptosis,  usually  unilateral,  and  per- 
sisting for  a  longer  or  shorter  time.  In  one  of  my  cases 
it  remained  for  some  weeks  after  all  the  other  symptoms 
had  disappeared,  eventually  clearing  up. 

{}))  Strabismus. — This  is  a  fairly  common  and  usually 
an  early  symptom.  In  most  cases  it  is  transitory,  souie- 
what  ill-defined,  and  variable.  One  day  it  seems  to  be 
in  one  position,  another  day  elsewhere.  Further  reference 
will  be  made  to  this  in  discussing  diplopia.  In  one  of 
my  cases  an  entirely  new  sti"abismns  suddenly  occurred 
many  days  after  the  patient  had  become  convalescent. 
It  disappeared  later  on. 

One  may  here  recall  the  now  well-recognised  fact  that 
in  this  syndrome  the  poisou,  whatever  it  may  be,  seems 
to  remain  active  in  the  system  for  quite  long  periods. 
This  is  shown  particularly  by  the  variability  from  day  to 
day  of  the  cranial  nerve  palsies. 

I  have  referred  to  this  variability  in  the  stral)isunis, 
but  the  same  applies  to  other  cranial  nerves.  'Julius  when 
the  disease  has  been  in  progress  some  days  or  even  a  few 
weeks  there  may  be  a  temporary  dysphagia,  or  the 
hitherto  healthy  side  of  the  face  may  become  completely 

*  Morax  and  Bollack,  Bull,  et  nn'm.  Soc.   Med.  des  Hop.  dc  Paris,  1920, 
3ine  serie,  p.  199. 
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paralysed.  In  this  respect  it  sliows  a  marked  difference 
to  typical  cases  of  acute  poliomyelitis,  in  which  the  worst 
of  the  damage  is  usually  at  the  first  onset — any  later 
change  is  usuall}"  in  the  direction  of  improvement. 

(c)  Ocular  movements. — In  a  considerable  number  of 
cases  the  eye  movements  are  abnormal.  In  many  it  is 
difficult  to  estimate  accui'ately  what  particular  muscles 
are  involved  :  there  is  a  general  limitation  of  movement 
beyond  a  short  distance,  which  may  be  most  marked  in 
some  particular  direction  or  in  more  than  one  direction. 
The  condition  in  many  cases  recalls  that  seen  in  myas- 
thenia gravis,  in  which  the  muscular  weakness  varies 
from  time  to  time,  as  any  group  of  eye  muscles  becomes 
tired.  Morax  and  Bollack  [lor.  fiV.)  found  a  paresis  of 
associated  movements  in  six  out  of  seven  cases;  in  three 
it  was  when  looking  vertically  upwards,  in  two  downwards, 
and  in  one  in  both  directions. 

{(J)  Nystagmus. — In  connection  with  the  aljuve  the  very 
frequent  occurrence  of  a  kind  of  nystagmus  in  this  disease 
must  be  considered. 

It  formed  a  very  striking  feature  in  the  symptom- 
complex  of  the  eai'ly  cases.  I  said  "  a  kind  of  nystag- 
mus," for  it  differs  in  certain  particulars  from  the 
nystagmus  seen  in  cerebellar  tumour,  in  miners,  or  in 
ocular  disease.  It  has  been  called  •'  nystagmoid,"  or 
"nystagmiform"  oscillations.  It  is  ustialiy  brought  into 
evidence  when  the  eyes  are  moved,  and  varies  according 
to  the  weakness  of  jiarticular  muscles.  Somotitnes  in  the 
early  stages  it  is  of  extreme  rapidity  find  irregularity,  the 
eyes  seeming  to  move  asynchronously  and  in  a  (piite  dis- 
orderly manner.  In  one  case  recently  seen  it  was 
associated  with  spasmodic  twitching  of  the  upper  lids. 
It  usually  passes  off  with  the  other  syni))toins,  but  traces 
of  it  may  per.sist  for  many  months. 

('-)    Movements  of  co)ivergfiice  may  be  al)sent. 

(_/")  Dij)loina. — This  is  often  the  earliest  symptom  to 
make  the  patient  seek  medical  hcl]).  Hence  the  ambu- 
latory type  of  case   often  comes    first    to    the   ophtlialniic 
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surgeon.  The  forms  which  it  takes  are,  as  may  be 
expected  from  the  preceding  statements,  very  varied.  In 
one  case  a  patient  told  me  that  as  slie  walked  along 
the  street  the  houses  seemed  to  have  an  extra  storey. 
MacXalty*  records  a  patient  wlio  "  declared  that  the 
people  in  the  ward  '  looked  to  her  '  as  if  they  were 
walking  on  the  top  of  one  another."  As  a  rule  the 
diplopia  disappears  fairly  early,  unless  there  is  any 
definite   strabismus. 

There  is,  I  think,  no  doubt  that  in  the  early  days, 
before  the  disease  was  so  widely  known,  the  true  nature 
of  a  good  many  of  these  ambulatory  cases  with  nothing 
but  slight  eye  disturbances  passed  unrecognised. 

(3)    Affections  of  Intrinsic  Motility. 

(«)  Size  and  'position  of  pupils. — Wilsont  sa^'s  the 
pupils  may  be  contracted,  or  dilated  and  fixed,  or  normal. 
He  has  observed  well-marked  ectopia  pupilla?  similar  to 
what  he  has  described  in  other  mesencephalic  lesions. 

{h)  Inequality  of  ]mpils. — This  is  not  uncommon,  the 
difference  between  the  two  sides  being  quite  mai'ked.  It 
is  usually  of  short  duration. 

(r)    Reaction  to  liyJtt  is  usually  normal. 

(d)  Accommodation  is  frequently  defective.  This  may 
persist  for  a  considerable  time.  Mora.x  and  Bollack  {loc. 
cit.)  refer  to  the  similarity  of  loss  of  accommodation  with 
normal  light  reaction  to  the  condition  found  after  di])h- 
thei'ia,  but  they  point  out  that  whilst  in  the  latter  this 
does  not  usually  last  for  more  than  four  to  six  weeks,  in 
cases  of  encephalitis  lethargica  it  may  persist  very  much 
longer, 

(4)  Affections   of  Visual  Fields  and  Fundi. 

In  most  cases  examined  from  this  point  of  view  the 
records  state  that  no  change  was  found  either  in  the 
visual  fields  or  in  the  fundi  oculorum. 

*  L.G.B.  Report,  New  Series,  No.  121,  p.  18. 
t  Wilson,  S.  A.  K.,  Lanret,  1918,  vol.  ii,  p.  17. 
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Exceptions,  however,  must  be  made  to  tin's  statement. 
In  a  considerable  number  of  cases  there  is  no  record  of 
either  having  been  investigated.  It  must  also  be 
remembered  that  hemiplegic  cases  may  occur,  in  which 
hemianopia  may  occur.  Buzzard'^  recorded  three  cases 
in  which  this  was  present.  In  two  of  these  thei"e  were 
also  definite  changes  in  the  discs,  "  swelling,"  "  blurring 
of  edges  "  and  "  engorged  veins  "  being  mentioned. 

Alexander  t  in  his  five  recorded  cases  had  a  somewhat 
exceptional  experience,  fundus  changes  being  more  or 
less  present  in  all  of  them,  "  engorgement  of  retinal 
veins,"  "  defective  vision  in  left  eye  with  slight  choked 
left  disc,"  "  fulness  of  retinal  veins  and  semi-obscuring  of 
optic  disc  margins,"  "fulness  of  retinal  veins,"  "^marked 
fulness  of  retinal  veins  and  obscuring  of  margin  of  optic 
discs  "  being  recorded. 

Bramwell  +  says  that  changes  in  the  fundus  oculi  are 
seldom  met  with,  although  in  several  cases  he  has  seen 
engorgement  of  the  veins,  and  in  two  cases  in  which  the 
diagnosis  was  not  absolutely  certain  an  optic  neuritis  Was 
present. 

Symonds  §  reports  four  cases  seen  in  America  in  which 
optic  neuritis  was  associated  with  signs  of  wide-spread 
lesions  of  the  nervous  system  consistent  with  the  diagnosis 
of  encephalitis  lethargica  used  in  its  widest  sense. 

Personally  I  have  not  met  Avitli  a  definite  optic  neuritis 
in  any  of  the  cases  I  have  seen.  One  case  in  wliicli  the 
symptoms  simulated  encephalitis  lethargica  very  closely 
and  the  diagnosis  of  which  was  for  some  time  in  doubt 
developed  a  well-marked  double  choked  disc,  and  at 
autopsy  was  found  to  have  a  cerebral  tumour  in  the 
frontal  lobes. 

I  shall  not  touch  ujioii  the  many  other  asj)ects  of  this 
protean  affection.      To  those  who  read  any  general  medical 

*  Buzzard,  E.  F.,  Lancet,  1918,  vol.  ii,  p.  835. 

t  Alexander,  J.  B.,  Brit.  Med.  Jouru.,  1919,  vol.  i,  p.  791. 

X  Braimvell,  E.,  Lancet,  1920,  v..l.  i,  p.  11.53. 

§  Symonds,  C.  P.,  ibid.,  1920,  vol.  ii,  p.  124."). 
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journal,  it  is  almost  impossible  to  escape  readiiio"  about 
them. 

Recent  experimental  work  gives  promise  of  further 
knowledge  in  the  near  future.  At  present  there  is  no 
obvious  line  of  specific  treatment  for  this  affection,  which, 
in  addition  to  causing  temporary  disablement,  may  lead 
to  prolonged  or  even  permanent  damage  of  a  serious 
kind,  and  not  infrequently  causes  death. 

Mr.  Gray  Clegg 

said  that  he  had  seen  at  least  a  dozen  cases  of  (jphthal- 
moplegia  in  encephalitis  lethargica.  The  commonest  eye 
condition  was  one  of  paralysis,  or  paresis  of  one  or 
more  of  the  extrinsic  ocular  muscles,  and  in  only  two 
cases  had  he  come  across  papilloedema. 

In  one  moribund  woman  there  were  no  intra-ocular 
lesions.  It  was  not  wise  to  accept  the  diagnosis  of 
encephalitis  lethargica  too  readily,  for  certainly  not 
infrequently  that  label  had  been  attached  to  cases  which, 
in  the  post-mortem  room,  revealed  tubercular  or  other 
forms  of  meningitis. 

In  quite  a  fair  proportion  of  the  cases  tlie  distressing 
diplopia,  which  was  one  of  the  first  signs  frequently  noted, 
disappeared,  but  sometimes  a  permanent  paralysis  was  left. 

Mr.    T.    ]\IlLNES    JjRIDE  : 

I  have  seen  four  definite  cases  of  encephalitis  lethar- 
gica : 

Case  1. — E.  M — ,  female,  a3t.  22  years.  Illness  com- 
menced in  Deceinber,  1920.  Examined  sevei'al  times  and 
nothing  abnormal  detected  in  the  fundi,  ocular  or  lid 
muscles.    She  recovered  but  is  now  in  a  demented  condition. 

Cask  2. — M.  H — ,  female,  set.  28  years.  Illness  com- 
menced in  December,  1920.  I  could  never  find  any  abnor- 
mality in  the  eyes  or  muscular  system,  though  early  in  the 
disease  I  thought  the  retinal  vessels  might  be  a  little  full. 
She  made  a  good  recovery  and  is  able  to  read  easily  without 
glasses. 
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Cask  3. — A.  AV — ,  female,  xt.  14  years.  Illness  com- 
menced earl}'  in  December,  1920.  On  admission  to  hospital 
fourteen  da\-s  later  there  was  an  internal  strabismus  of  one 
eye  due  to  paralysis  of  the  external  rectus  muscle.  She 
made  a  perfect  recovery  and  the  paralysis  soon  passed  off. 
The  fundi  Avere  ([uite  normal. 

Cask  4. — F.  S — ,  male,  ?et.  10  years.  The  first  sign  of 
illness  here  was  a  paralysis  of  the  left  external  rectus 
muscle,  for  which  his  parents  broug-ht  him  to  the  Man- 
chester Royal  Eye  Hospital.  He  was  sent  to  a  children's 
hospital  and  six  da^'s  later  the  paralysis  had  gone.  He 
made  a  good  recovery  and  had  no  more  ocular  symptoms  ; 
fundi  normal. 

In  these  four  cases  the  two  adults  had  no  ocular 
symptoms ;  the  two  children  both  had  external  rectus 
paralysis,  which  completely  recovered  ;  in  one  case  it  was 
the  first  sign  that  the  child  was  unwell. 

I  record  these  cases  as  they  maybe  useful  for  statistical 
purposes. 

Mr.  Hekbkrt  Caigkk 

referred  to  the  single  case  of  this  kind  Avhich  he  had 
seen,  and  which  he  had  transferred  to  Dr.  Hall.  In  this 
case  death  occurred  on  the  twentieth  day  of  the  disease. 
Such  a  speedy  fatal  ending  had  surprised  him,  as  the 
impression  gained  from  the  published  literature  of  the 
disease  was  not  that  the  disease  was  often  so  acute  or 
so  severe.  The  history  of  the  case  was  as  follows : 
W.  H.  B — ,  a  robust  man,  aet.  36  years,  working  as  a 
collier}^  deputy,  i<een  first  on  December  4th,  1920,  with 
history  of  "  mist  in  front  of  the  eyes,"  noticed  first  three 
days  before,  on  waking  in  the  morning.  There  had  been 
diplopia  on  the  same  day  wliicli  had  since  passed  off. 
Testing  with  Maddox  rod  there  was  18°  of  esophoria.  For 
distance  W.  V.  |,  L.V.  f. ;  slight  ptosis.  Heavy  apathetic 
manner,  supposed  at  the  time  to  be  usual  and  normal 
with  this  patient  :  no  definite  diagnosis  made.  He  became 
worse  so  quickly  during  the  next  week  that  he  came  for 
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re-examination  on  December  lltli,  1920,  only  a  week  after 
his  first  visit  ;  he  was  then  obviously  ill ;  loss  of  appetite, 
peculiar  gait,  sleepy  appearance  and  manner,  and  a  dusky 
"  waxy  "  look  of  face  and  lips  were  noted.  He  was  sent 
to  Dr.  Hall  as  being-  possibly  a  case  of  encephalitis 
lethargica.  Dr.  Hall  reported  that  the  case  was  a  typical 
one  of  the  ambulatory  type  ;  he  noted  slight  nystagmus. 
He  was  admitted  to  the  Royal  Hospital,  Sheffield,  on 
December  13th.  By  that  time  there  was  urinary  in- 
continence. No  voluntary  movements  except  respiratory. 
Attempts  to  raise  right  upper  eyelid  were  resisted ;  left 
upper  lid  could  be  raised  easily  ;  paresis  of  left  side  of 
face,  increasing  later.  Temperature  for  first  four  days 
after  admission  was  99°  to  101°  F.,  rising  higher  in  the 
next  three  days  (101°  to.  103-4°).  On  December  20th, 
the  day  of  his  death,  the  temperature  rose  steadily  from 
103"4°  at  2  a.m.  to  105*8°  at  6  p.m.,  four  hours  before 
death.  Transient  twitchings  of  the  left  arm  and  leg,  of 
face,  and  later  of  both  legs,  were  noted  during  the  last 
week.  On  December  18th  the  fundi  were  examined  by 
Mr.  Percival  Hay,  who  reported  :  "  Greyish  pallor 
extending  over  whole  retinte  of  both  eyes.  Retinal 
arteries  very  thin.  No  neuritis.  No  haemorrhages."  At 
the  post-morte«i  examination  nothing  of  significance  was 
found  macroscopically. 


9.  Note  on  a  visit  to  Barcelona  to  see  Prof.  Barraquer's 
operation  of  'phahoerisis  [extraction  of  cataract  hij 
suction). 

By  F.  P.  Maynakd. 

Since  Macnamara  in  India,  Wright  in  America  and 
Pao-enstecher  in  Wiesbaden  removed  cataracts  in  their 
capsules  over  forty  years  ago  we  have  all  realised  that 
that  is  the  ideal  to  be  aimed  at. 

Smithes  operation  of  expression — scau'czing  out  the  lens 
by  pressure — has  gained  many  adherents,  but  it  has  many 
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dangers,  and  on  account  of  these  I  gave  it  up  years  ago 
after  thorongli  trial. 

Prof.  Barraquer,  of  Bai'celona,  has  for  several  yeai-s 
l3een  working  at  an  operation  that  aims  at  drawing  the 
lens  in  its  capsule  out  of  the  eye  by  suction.  The 
principle  is,  of  course,  the  exact  opposite  of  that  employed 
by  Smith  in  his  expression. 

Barraquer  calls  this  operation  "phakoerisis" — literally  a 
drawing-out  of  the  lens.  The  accounts  given  of  it  and 
the  excellence  of  the  published  results^  combined  with  my 
own  conviction  that  drawing  out  must  be  better  than 
squeezing  out  a  lens,  led  me  to  pay  a  visit  last  Easter  to 
Barcelona  in  order  to  see  Dr.  Barraquer  and  his  work  at 
the  University  Clinic.  Dr.  Barraquer  has  a  charm.ing 
personality  and  is  modest  and  sincere.  He  made  me 
welcome  and  showed  me  everything  possible  in  the  few 
days  I  was  able  to  stay. 

The  best  plan  will  be  to  give  a  short  account  (1)  of  his 
instruments,  (2)  of  the  operation,  and  (3)  of  his  results. 

(1)  Instruments. — I  may  say  that  Dr.  Barraquer  is  a 
mechanical  genius.  In  the  very  early  days  of  auto- 
mobiles he  designed  and  made  himself  a  complete,  large 
working  model  of  one.  The  idea  of  suction  was  originally 
suggested  to  him  by  the  tentacula  of  polypi,  the  toes  of 
climbing  frogs  and  by  leeches,  all  of  which  grasp  objects 
strongly  and  without  violence.  He  first  used  a  cannula 
with  an  aspirator  and  buccal  suction.  The  vacuum  was 
weak,  but  he  once  succeeded  in  extracting  with  it.  The 
degree  of  vacuum  necessary  he  finally  found  to  be  equal 
to  that  produced  by  a  column  of  mercury  40  to  60  mm.  in 
height. 

AVith  an  ordinary  simple  vacuum  Dr.  Barraquer  found 
that  ru])ture  of  the  capsule  occui-red  frequently.  Working 
on  the  fact  that  bodies  break  when  submitted  to  vibrations 
of  greater  amplitude  and  frequency  than  their  elasticity 
permits,  he  has  produced  an  instrument  he  calls  the 
"  erisiphake,"  by  means  of  which  is  set  up  a  vibrating 
vacuum    that    can    be    regulated   in    intensity.      A  small 
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electric  motor  works  a  little  pump  in  oil  wiiich  causes 
vibrations  when  pi-oducing  the  vacuum.  These  can  be 
distinctly  felt  when  the  instrument  is  applied  to  the  face 
or  hand.  The  object  of  the  erisiphake  is  to  utilise  a 
vibrating  vacuum  corresponding  in  amplitude  and 
frequency,  i.  e.  isochronic,  with  the  elasticity  of  the  lens 
capsule,  in  order  that  the  latter  may  be  grasped  Avithout 
lieing  lacerated.  (How  this  is  estimated  is  not  clear.) 
Experience  has  shown  Dr.  Barraquer  that  with  such  a 
vacuum  ruptured  capsules  are  tiuich  less  common  than 
with  an  ordinary  vacuum.  The  intensity  of  the  vacuum, 
of  which  there  are  three  degrees,  and  the  working  of  the 
motor  are  controlled  by  the  assistant  through  a  foot- 
pedal.  The  vacuum  is  communicated  to  the  terminal  part 
of  the  mechanism,  held  in  the  operator's  right  hand,  by 
an  india-rubber  tube. 

This  terminal,  or  handle  as  it  may  be  called,  is  pro- 
vided with  a  small  knob  at  the  side,  slight  pressure  upon 
which  by  the  thumb  supporting  it  applies  or  abolishes  the 
vacuum  instantaneously.  The  handle  terminates  in  a 
platinum  cannula,  which  has  undergone  many  changes  in 
its  evolution,  with  possibly  more  to  follow.  Its  hollow 
shaft  is  cylindrical  and  about  3  or  4  cm.  long.  At  its 
free  end  is  the  hollow  cup  for  seizing  the  lens.  This  cup 
is  oval  and  somewhat  triangular  in  shape.  It  is  slightly 
curved  on  the  flat,  and  its  edges  are  smooth  and  rounded 
to  avoid  cutting  the  capsule  when  it  is  drawn  up  into  the 
cup  by  the  vacuum. 

Before  seeing  the  operations  Dr.  Barraquer  showed  us 
the  steps  of  the  operation  with  a  kinematograph.  This 
enabled  us  to  discuss  details  and  ask  questions  beforehand 
without  interruption,  and  hel])eil  in  knowing  what  special 
points  to  look  out  for  in  the  actual  operations. 

(2)  Operation. — Five  per  cent,  cocaine  andeuphthalmine 
solutions  ai-e  instilled  for  two  hours  to  obtain  maximum 
dilatation  of  the  pupil.  In  nervous  patients  novocaine  is 
injected  under  the  upper  and  lower  lids  and  over  the 
temple.      No  speculum  was  used.      An    assistant  held  the 
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uppei'  lid  up  with  a  Desmarre's  retractoi-  in  one  hand  and 
tlie  lower  lid  down  with  the  thumb  of  the  other.  During 
the  iridectomy  tlie  operator  held  the  lower  lid  down  by  the 
fixation  forceps  (Lan dolt's),  which  were  drawing  the  globe 
down,  and  during  the  apj^lication  of  the  erisiphake  he 
took  control  himself  of  the  Desmarre's  retractor  and  the 
upper  lid. 

The  operation  was  performed  like  an  ordinary  extrac- 
tion with  a  conjunctival  flap.  A  peripheral  iridectomy 
was  done  if  possible,  which  is  not  always  the  case  with 
such  a  dilated  pupil.  It  was  done  before  and  not  after 
the  extraction  as  it  usually  is,  because  there  is  less  likeli- 
hood in  this  method  of  extraction  of  the  lens  or  lens- 
matter  becoming  engaged  in  the  coloboma  and  perhaps 
causing  iridodialysis. 

The  handle  was  then  connected  to  the  rubber  tube  and 
held  in  the  right  hand  like  a  pen  ;  its  cup  was  passed 
into  the  anterior  chamber  downwards  over  the  anterior 
surface  of  the  lens  and  slightly  behind  the  iris  at  the 
lower  edge  of  the  pupil.  When  in  position,  resting 
gently,  but  without  any  pressure,  on  the  lens,  the  vacuum 
was  tui-ned  on.  The  next  step  depended  on  whether 
there  had  been  an  iridectomy  or  not.  If  not,  the  lens 
was  rotated  on  itself,  so  that  the  lower  edge  came  forward, 
the  upper  passing  backward?.  The  lens  thus  came  out 
after  undergoing  a  complete  revolution  on  its  axis.  If  a 
complete  iridectomy  had  been  done  the  lens  was  brought 
out  as  seen  in  the  photographs,  with  the  upper  edge 
first.  The  oi-dinary  toilet  of  the  wound  was  carried  out. 
Eserine  ointment  (I  per  cent.)  was  placed  in  the  lower 
fornix,  the  lids  smeared  with  vaseline,  and  closed  by  lint 
pads,  wool  and  sticking-plaster.  They  remain  closed 
three  days.  All  the  patients  get  u])  and  walk  away 
from  the  table,  and  many  of  them  are  in  their  ordinary 
clothes,  and  go  home  at  once  in  cab  or  taxi.  Glasses 
are  ordered  in  a  fortnight.  There  is  said  to  be  little 
astigmatism. 

Dr.  Barraquer  considers  all  senile  cataracts  are  suitable, 
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but  not  juvenile  or  cong'enittil,  in  wliicli  the  zonule  is  too 
tough.  He  regards  tlie  zonule  ;is  //c  important  strueture 
to  be  eonsidered  and  not  tlu^  capsule.  As  regards  tlii' 
degree  of  vacuum,  his  general  rule  is  that  the  older  the 
patient  and  the  harder  the  cataract  the  more  powerful 
nnist  be  the  vacuum.  In  the  tests  shown  me  the  vacuum 
raised  a  column  of  mercury  from  50  to  ()>")  mm. 

An  interesting  question  is  wliethei-  the  zonule  is  ruptured 
by  the  drawing  up  of  the  capsule  into  the  hollow  of  the 
cup  and  the  consequent  tightening  of  the  zonule  fibres, 
or  is  it  effected  by  the  turning  over  the  lever  movement, 
as  Barraquei-  calls  it,  of  the  lens  grasped  by  the  cup  ? 
Judging  by  the  operations  1  saw  and  the  projections  left 
on  the  lenses  removed — bulgings  of  the  capsule  that  is — 
I  am  inclined  to  think  tluit  the  sucking  up  of  the  capsule 
starts  the  separation  of  the  zonule  and  the  lever  move- 
ment completes  it.  'i'he  practical  j^oint  about  this  is  that 
if  it  is  so  the  cup  should  be  applied  nearer  the  edge  of 
the  lens  which  it  is  intended  to  bring  forward  first. 

(3)  Results.  — Dv.  Barraquer  claims  that  the  ordiiiary 
dangers  met  with  in  cataract  operations  are  less  often  met 
with  in  his.  His  1000  published  operation  results  give 
only  7  cases  of  prolapse  of  vitreous,  4  ruptured  capsules, 
3  dislocations  of  the  lens,  4  pi-olapses  of  iris,  5  haemor- 
rhages into  the  anterior  chamber,  and  2  infections.  The 
resulting  vision  was:  0*7  to  1,  69'4  per  cent.;  0'3  to  0*7, 
24  per  cent. ;  nil  to  0"3,  6*3  })er  cent. ;  and  iiil,  0'3  per 
cent.  Most  of  the  cases  I  saw,  some  dajs  old,  were 
quiet  with  round  central  black  pupils.  Asked  how  the 
danger  of  damaging  other  parts,  such  as  the  iris,  or 
sucking  up  other  things,  such  as  vitreous  or  blood,  if  the 
capsule  broke  could  be  guarded  against.  Dr.  Barraquer 
said  one  could  see  such  a  thing  beginning,  and  so 
instantly  remove  the  vacuum  that  there  was  no  i-eal 
daiiger. 

(4)  Conrliisio)i. —  I  must  say  that  in  my  opinion  the 
o])eration  marks  a  gi-eat  advance  on  other  methods  of 
ext)-aation   in  the  ca])sule,  just  as  expression  or  squeezing 
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out  the  lens  in  its  capsule  was  an  advance  upon  tlie 
earlier  methods  of  removing  it  b}'  means  of  a  scoop  or 
spoon,  inasmuch  as  loss  of  vitreous  was  then  the  rule. 
Suction  has  no  doubt  dangers  of  its  own,  but  the  principle 
is  better.  Improvements  may  be  expected  in  the  direction 
of  simplification  of  apparatus  and  easier  manipulation 
of  it. 

In  the  hospital  visitors'  book  I  saw  appreciations  by 
Fuchs  and  other  oculists  who  had  visited  the  clinic. 
Prof.  Gallemaerts  wrote  after  his  return  to  Brussels,  and 
said  that  at  Montpellier  Dr.  True,  after  discussing  the 
operation  of  phakoerisis,  asked  him  which  operation  he 
would  have  done  upon  his  own  eye.  He  replied  that  if 
Barraquer  did  it  he  "would  have  phakoerisis. 


10.    Case  of  filar i a  v:urm,  "  loa-loa,"  removed  from  eye. 
By  A.  E.  BuEEOuGHs. 

History. — Patient  first  visited  Gold  Coast  1911.  Attack 
of  malaria,  and  returned  home  for  few  months.  Then 
stayed  in  AVest  Africa  till  August,  1019  (with  intervals  of 
leave  to  England). 

1917:  Noticed  "calabar"  swellings  in  both  wrists. 
These  swellings  were  painful. 

1918  :  Noticed  "worm"  in  right  eye. 

No  change  in  symptoms  till  March,  1921,  when  he 
consulted  me  for  pain  in  right  eye  and  headaches.  I 
removed  the  worm,  which  I  induced  by  wai*mth  to  appear 
under  bulbar  conjunctiva.  Headaches  and  pain  dis- 
appeared after  removal  of  filai'ia. 

Specimen  of  "  worm  "  shown  ;uul  of  larvae  from  the 
blood. 

Specimens  pi-fi)ared  uwd  identified  by  Prof.  Yorke, 
Liver])ool  School  of  Trc>pical  J\Iedicine. 


IEI^>H    OPHTHALMOLOGICAL    SOCIETY. 


President  : 

W.    M,    KlLLKN. 

Members  of  Council : 

J.  A.  Craig. 
Frank  Crawley. 
A.   W.   Sandford. 
J.  B.   Story. 
L.   Werner. 

Hon.    Sec.    and    Treasurer  : 
W.  C.  MacFetridge. 


REPORTS. 


Clinical  Meeting  held  at  the  Royal  Victoria  Hospital, 
Dublin,  on  April  14th,  1921. 

A  number  of  cases  were  exhibited  and  discussed. 

1.  A  case    of  a  jjercns.sion   raj)    irhicli    had  ])enef rated    the 
ei/e  of  a  hoy,    and   could   he  seen  in    the  retina. 

By  J.  B.  Story. 

The  exhibitor  asked  for  opinions  as  to  treatment. 
The  eye  was  quiet. 

Mr.  L.  Wkrnkr  said  the  best  course  was  to  leave  the 
eye  alone. 

Mr.  H.  C.  Mooney  was  of  the  same  opinion. 

The  President  (Mr.  W.  M.  Killen)  said  that  the  text- 
books still  advised  the  removal  of  eyes  containino-  even 
small    foreign    bodies    which    could    not  be   extracted ;  he 
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was  aghast  at  this  teaching-.  He  had  recently  removed 
successfully  a  foreii^n  body  which  had  been  in  an  eye 
eleven  years. 

2.   An  improve.d  form  of  Priestley  Smith'N  jierimeter. 
By  J.  B.   Story. 


3.    Ulcer  (f  the  cornea  <f  an  intractahle  tijfie. 
Hv  J.   B.   Story. 


4.   Soclcet  after  unsuccessful  j^l^^^stic  operation. 
By  J.  B.   Story. 


5.   Congenital  ptosis  after  operation  twelve  years  previously . 
By  J.   B.  Story. 


6.  A  case  of  central  choroiditis  in  a  young  woman. 
By  L.  Werner. 


7.   Socliet  after  a  plastic  operation. 

By  H.  C.  MooNEY. 

This  was  a  case  in  which  a  plastic  operation  had  been 
performed  years  ago  by  the  late  Ur.  Odevaine  for  con- 
traction. The  patient  had  worn  an  artificial  eye  with 
comfort  until  recently.  Mi-.  Mooney's  operation  consisted 
in  making  a  free  incision  into  the  floor  of  the  orbit  to  form 
a  new  fornix  into  which  he  made  a  Thiersch  graft.  To 
retain  the  graft  in  place  a  piece  of  2  cm.  x  4  mm.  drainage- 
tube  was  used.  It  was  transfixed  by  two  needles  carrying 
silk  with  a  knot  at  one  end.  '^^IMie  needles  were  then  jiassed 
through  the  centre  of  the  graft,  which  was  folded  over 
the  tube.  The  needh^s,  liaving  been  passed  through  the 
floor  of  raw  fornix,  were  brought  out  on  the  surface  of 
the  cheek  below  the  edge   of    the  orbit.      The    graft    was 
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then  dfiiwii  into  its  ))l!ice  and  tlie  silk  tied  over  ;i  piece  of 
drainage-tube.  The  sutures  and  retaining  tube  were 
reuioved  in  seven  days.  As  there  was  some  ectropion, 
Mr.  Mooney  i-egretted  not  having  made  his  fresh  fornix 
closer  u])  to  the  back  of  the  lid.  The  ground  liaving 
been  gone  over  befoi'e,  the  tissues  cut  into  were  very 
tough  and  fibrous.      The  result  was  quite  satisfactory. 

In  the  discussion  Mr.  Wernki;  said  that  operations  for 
contracted  socket  were  generally  very  unsuccessful  ;  he 
considered  Week's  operation  to  be  about  the  best. 

The  President  warned  against  contraction  of  the  bony 
orbit  after  enucleation  ;  he  advocated  IMules'  o]ieration  in 
children. 

Mr.  F.  C.  Crawley  thought  that  no  eye  ought  to  be 
enucleated  unless  fat  or  similar  substance  was  put  in. 

Mr.  DwYER  Joyce  never  saw  a  glass  ball  come  out  after 
a  proper  Mules'  operation. 


8.   A  cuse  of  malignant  htcrymal   gland  tumour  i)t  a  girl, 
cvt.  20  yea  IK. 

Hy  V.  C.  Crawlky. 

Miss  Edphan  Maxwkij,  exhibited  slides  of  same.  The 
growth  was  first  noticed  in  1919,  and  removed  by  Mr. 
Crawley  in  1920.  It  recurred  in  a  iew  months,  and  a 
further  removal  was  done  in  the  spring  of  1921.  On 
both  occasions  involvement  of  the  bony  orbit  was  noted. 
There  were  no  known  metastases.  The  appearance  of  the 
tumour-cells  suggested  an  endothelial  origin. 


9.    A  casf  of  .solitary  tuhfrclr  of  the,  iris  in  a  yoiDig  girl. 
Bv  K.  DwYKK  Joyce. 
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10.   Bone  develojyment  in.  the  choroid  in  chronic  uveitis. 
By  Miss  Maxwell. 

The  eye  in  question  had  been  removed  from  a  bo}^, 
jBt.  9  years.  It  was  said  to  have  been  affected  since  the 
child  was  a  year  old. 

A  bony  shell  was  visible  macroscopically,  occupying- 
almost  the  complete  posterior  half  of  the  globe.  There 
were  chalky  deposits  on  the  cornea,  the  lens  was 
calcareous,  and  the  vitreous  cavity  was  filled  with  an 
organising  exudate.  Under  the  microscope  were  visible 
masses  of  bone  lying  embedded  in  inflammatory  tissue. 
The  lamina  vitrea,  where  present,  lay  internal  to  the  bone- 
formation. 


11.   Pathological     specimen     of    lacrymol     gland     tumour 
(lymphoma)  occurring  in  an  old  man. 

By  Miss  Maxwell. 

The  clinical  history  stated  that  the  condition  was 
bilateral,  but  more  marked  on  the  left  side,  the  left  eye  being 
proptosed,  w-ith  corneal  ulceration  and  hyperajun'a  of  the 
disc.  In  addition  there  w^ere  visible  swellings  in  the 
parotid,  submaxillary  and  pre-auricular  regions,  and  in 
the  groins.  There  were  no  blood  changes  or  constitutional 
disturbances. 


12.   A  case  of  eclipse  blindness. 

By  K.  H.  Matthews. 

The  only  visible  change  in  the  fundus  was  a  small  pale 
oval  area  at  the  macula. 


13.   Several  large  pieces  of  ivood  removed  from  the  same  eye 
after  an  accident. 

By  W.  C.  MacFktkidok. 


SCOTTISH  OPHTHALMOLOGICAL  CLUB. 


'The  tenth  meeting-  took  place  on  November  20tli,  1020, 
Dr.  A.  H.  H.  Sinclair  in  the  Chair. 

Dr.  George  Mackay,P.R.C.S.E., showed  several  examples 
of  congenital  abnormality  :  (1)  Congenital  anophthalmos — 
two  children  with  microphthalmos  out  of  a  family  of 
four  ;  (2)  an  injury  occurring  in  a  congenitally  ill-developed 
eye,  with  resulting  band-shaped  keratitis;  (3)  congenital 
nystagmus  of  unusual  rapidity  ;  (4)  a  case  of  hyperphoria 
after  operation.  • 

Dr.  W.  (t.  Sym  showed — (1)  A  case  of  coloboma  in 
an  unusual  situation  ;  (2)  fibroid  changes  in  the  fundus 
{?  retinitis  proliferans)  ;  (3)  a  case  of  immobile  pupils  in  a 
young  girl,  of  at  least  three  years'  duration  ;  acconnnoda- 
tion  slowly  becoming  weaker  ;  no  stigmata  of  hereditary 
syphilis. 

Dr.  J.  V.  Patbrson  showed — (1)  A  case  of  tuberculosis 
of  iris  and  ciliary  body  ;  (2)  two  cases  of  iridocyclitis  of 
exceptionally  long  duration  (with  notes  of  a  third)  ;  (3)  a 
case  of  atrophy  and  shrinking  of  conjunctiva  with  entro- 
pion in  a  child  of  8  years  ;  (4)  tuberculous  sclero-keratitis  ; 
(5)  double  dislocation  of  the  lenses  outwards;  (ti)  detach- 
ment of  the  retina,  with  a  tear  in  the  meml)raiie; 
(7)    injury  to  optic  nerve  head  from  a  blow. 

Dr.  A.  H.  H.  Sinclair  showed — (1)  Annular  sta]ihyIoMia 
of  the  ciHary  region,  with  great  thinning  of  the  sclerotic  and 
exposure  of  the  ciliary  pigment;  the  lens  semiluxated,  the 
iris  atrophic  ;  history  of  injury  sixteen  years  previously  ; 
(2)  socket  after  removal  of  a  wire  support,  which  had 
been  introduced  after  enucleation  ;   (3)   persistent   hyaloid 
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artery  ;  (4)  congenital  fault  in  conjunctiva,  with  pi'otrusion 
of  palpebral  portion  of  lacrymal  gland  ;  (5)  double  entro- 
pion, with  fibrous  changes  in  conjunctiva;  (6)  a?dema  of 
cornea. 

Dr.  Cameron  showed — (1)  A  case  of  tumour  of  the  eye- 
lids recurring  after  removal  sixteen  years  previously  ; 
(2)  injury  to  the  right  eye  ;  the  left  eye  showing  signs  of 
(?  sympathetic)  inflammation,  though  the  injured  eye  has 
remained  quite  quiet. 

Dr.  Traquaik  showed  a  successful  operation  for  relief  of 
hyperphoria,  w^hich  had  been  causing  much  annoyance. 

Dr.  Leask  (Grlasgow)  showed  a  new  pattern  of  irrigator. 


OPHTHALMdLOGICAL    SOCIETY   OF    EGYPT. 

1020-21. 


REPORTS. 

1.    TJirt'e  cnyes  of  strejitolhri.r  'niferfiou  of  fhe  conjunctivd. 
By   Dr.  Baki.y. 

iSTKEi'TOTHRix  iiifectioii  of  the  conjunctiva  is  a  very 
rare  disease.'^  It  is  not  mentioned  in  any  text-book  of 
ophthalmology  or  bacterioloo-y.  Dr.  Sobhy  Bey  reported 
one  case  to  the  Ophtlialnioloo'ical  Society  of  Egypt  in 
191-"),  published  in  the  Bulletin  of  that  year,  and  it  seems 
to  be  the  first  case  ever  reported.  I  was  fortunate  to 
recognise  three  cases  of  this  disease  ;  their  diagnosis  was 
verified,  or  rather  given,  by  the  pathologist. 

The  first  case,  in  a  young  boy,  set.  about  13  years,  was 
seen  by  me  with  Dr.  Khairat  in  the  end  of  May,  1919,  in 
Beni  8uef.  His  right  e3'e  was  injected  and  his  left  eye 
was  found  to  be  infected  with  streptothrix.  1  left  Beni 
Suef  soon  after  that  date,  before  taking  a  specimen  for 
laboratory  examination.  This  was  done  by  Dr.  Migally 
and  the  pathological  report  confirmed  the  diagnosis.  No 
further  notes  were  written  abcmt  this  case. 

The  second  case,  in  a  young  lady  ivt,  about  22  years, 
was  seen  by  me  and  Di-.  Mahmoud  Ziiki  in  Minia  in  the 
beginning  of  September,  1919.  Her  right  eye  was  swollen 
and    affected    with   mucopurulcnr   conjunctivitis.       Mora.x- 

*  See   Ann.   d'Ocnlist.,   .June    lUOS:     "  I^a   .spoi-otiioliose    palpebi'ak-," 
by  Moi-ax  and  Carlotti. 


522  STRKl'TOTHl;iX     INFECTION    OF    'J'HE    CONJL'XCTI  VA . 

Axenfeld  diplobacillus  was  the  cau.sative    micro-organism. 
This  same  eye  was  found  to  be  infected  with  streptothrix. 

The  third  ca^ie,  in  a  young  girl  ffit.  about  5  years,  seen 
by  me  in  Abnnb  in  the  end  of  December,  1920.  She 
attended  the  hospital  for  trachoma  and  hex*  left  eye  was 
found  to  be  infected  with  strejitothrix. 

In  other  respects  the  three  cases  agree  in  every  detail. 

Sym-ptoms. — 'I'he  infection  gives  rise  to  no  acute  in- 
flammation, irritation,  discharge  nor  pain.  Being  hidden 
under  the  upper  lid  it  is  not  seen  by  the  patient's  friends 
or  family,  and  the  patient  comes  for  some  other  cause. 
Consequently  the  duration  of  the  disease  is  not  known. 

Physical  signs. — On  raising  the  upper  lid  and  ordering 
the  patient  to  look  well  down,  the  upper  and  inner 
(juadraiit  of  the  bulbar  conjunctiva  and  fornix  is  seen  to 
be  congested  and  pinkish.  Small  yellowish  hard  nodules, 
slightly  larger  than  a  pin's  head,  are  seen  in  this  pinkish 
area  of  the  conjunctiva.  They  are  easily  movable  over 
the  sclera  and  differ  in  number  from  live  to  twelve.  The 
lower  canaliculus  is  found  free  from  any  concretions.  One 
eye  is  usually  affected  with  the  disease  and  young  persons, 
male  and  female,  are  liable  to  get  the  infection. 

Fatliology  and  hactfriology. — That  the  disease  is  due 
to  a  streptothrix  infection  Dr.  Bobhj^  has  no  doubt.  He 
deduced  from  his  arguments  that  the  organism  in  question 
is  most  probably  of  the  Actinomyces  hovis  sea  hominis 
variety. 

Streptothrix  is  found  on  the  normal  conjunctiva  and 
forms  the  concretions  which  occur  in  the  lower  canaliculus. 
Accurate  classification  is  still  wanting,  and  further  exact 
examinations  by  means  of  cultures  are  necessary  to  settle 
the  great  discussion  about  it.  It  has  only  slight  patho- 
genicity for  animals,  which  explains  the  rarity  of  the 
disease.  injected  under  the  conjunctiva  small  nodules 
develo}jcd  in  which  the  organisms  continued  for  a  long 
time  (see  Axenfeld,  Bactcriologii  of  the.  Eye). 

The  ])arasitic  foci  lie  mostly  in  the  sub-conjnnctival 
tissue.      The    details    of    the    pathological    changes    that 
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occur  are  well  described  bv  Dr.  Sol)hy  in  tlio   I'lilletiii   of 
1915,  which  I  need  not  repeat. 

Prognosis  and  treatment. — I  did  not  try  any  special 
kind  of  treatment.  In  my  second  case,  after  excisino-  a 
piece  of  the  infected  conjunctiva  with  some  of  the  nodules 
I  observed,  to  my  astonisliment,  after  about  a  week,  that 
all  the  remaining'  nodules  had  disappeared.  The  third 
case,  a  recent  one,  I  intended  to  show  to  the  Society  here, 
but  to  be  sure  of  my  diagnosis  I  excised  a  piece  of  the 
infected  conjunctiva  and  sent  it  to  the  pathologist,  who 
confirmed  the  diagnosis.  A  week  after  T  observed  that 
the  remaining  nodules  had  disappeared  also  in  this  case, 
so  that  I  found  it  useless  to  bring  the  case  up,  as  there  is 
nothing  to  see  in  her  eye  now, 

A  favourable  end  was  also  the  result  of  Dr.  Sobhy^s 
case,  but  in  his  he  excised  all  the  infected  area  of  con- 
junctiva. In  my  cases  the  nodules  were  more  numerous 
and  only  a  few  of  them  were  excised  ;  the  remaining 
were  seen  on  the  successive  days  after  the  operation,  and 
did  not  disappear  until  after  some  days.  What  causes 
their  disappearance  one  cannot  tell,  but  1  may  i-emind 
you  of  two  such  examples  in  general  surgery.  Bilhnrzic 
papillomata  of  the  colon  are  said  to  disappear  if  the  colon 
is  opened  and  few  of  the  papillomata  sni]iped  off.  Opening 
the  abdomen  in  tubercular  peritonitis  causes  the  tubercles 
to  disappear. 

Dr.  8oi!HY  J^EY  said  :  The  first  case  I  have  described 
of  this  nature  was  in  1914  and  I  then  made  the  diagnosis 
of  actinomycosis.  In  tlie  description  to  my  first  case  I 
said  that  the  fungus  did  not  take  the  Gram  stain.  Well, 
1  am  wrong  in  this,  and  with  the  help  of  Prof,  ^lorax,  in 
Paris,  the  fungus  took  the  (xram  stain.  Moreover  Pi-of. 
Morax  explained  my  failure  in  cultivating  the  organism 
by  its  capriciousness  for  anaerobic  media  when  first 
obtained.  This  advice  will  be  followed  in  the  next 
investigations,  and  I  ask  my  colleagues  to  send  the  cases 
they  meet  with  to  the  laboratory  for  cultures  and  not  the 
fixed  organisms.      In  reply  to  Dr.  M.  T.  Sadek,  1  say  that 
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niauy  cases  of  streptotlirix  were  and  are  published  in  tlie 
literature,  with  the  difference  that  these  cases  are  not 
similar  to  mine  either  in  the  clinical  description  or  in  the 
formation  of  the  hj-aline  zone  as  seen  in  the  tissues 
(refer  to  my  paper  published  in  the  Bulletin  of  1914). 

Dr.  Sadek  said  :  The  case  of  streptotlirix  infection  of 
conjunctiva  reported  by  Dr.  Sobhy  Bey  in  1915  is  not, 
as  Avas  stated  by  Dr.  Bakl}-,  the  first  ever  reported. 
Liegard  and  Landrieu  {Ami.  d'Ociilist.,  vol.  cxlvi,  p.  418) 
reported  a  case  of  conjunctivitis  in  which  a  streptotlirix 
was  found  in  the  direct  smear  and  also  in  culture. 
I  may  be  allowed  to  quote  here  their  description  of  the 
case,  as  it  is  of  some  interest.  The  patient  was  a 
woman,  a?t.  62  years,  much  given  to  the  use  of  face 
puwder,  which  may  have  been  the  origin  of  the  organism 
found.  She  complained  of  iri'itation  in  the  right  eye  of 
three  or  four  weeks'  duration,  accompanied  b}-  an  abundant 
secretion  of  muco-pus  and  a  feeling  of  grit  under  the 
lids.  She  had  suffered  on  and  off  for  twelve  years,  but 
the  present  attack  was  the  Avorst  she  had  experienced. 
A^ision  was  good.  On  examination  there  was  a  slight 
marginal  blepharitis,  edges  of  lids  red  and  thickened, 
the  skin  at  angles  of  eye  red  and  caruncle  of  dark  red 
tint.  The  palpebral  conjunctiva  was  injected,  and  there 
Avas  a  quantity  of  muco-pus.  Cornea  and  lacrymal  passages 
normal. 

Smear  stained  by  Gram's  method  showed  : 

(1)  Xumerous  dots.  Gram-positive,  resembling  micro- 
cocci, some  singly,  others  in  thick  masses.  (2)  Long 
thin  bacilli,  often  in  chains  of  two  or  three  elements. 
(3)  In  places  long  fine  filaments  like  the  mycelium  of  a 
fungus,  some  of  Avhich  looked  like  chains  of  streptococci ; 
others  showed  clear  spaces  separated  by  darkly-stained 
granules,  while  some  Avere  matted  together.  In  other 
prepai-ations  lateral  filaments  were  seen,  ending  in  single 
granules  or  bunches  of  granules,  darkly  stained  somewhat 
like  spores. 

Cultures  wi>re    taken  and  incul)ated  at  37     C.       Growth 
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was  ()l)taiiie(l  on  several  of  the  media  used,  and  slides 
wlien  stained  sliowed  filaments  and  dots  very  similar  in 
appearance  to  tliose  seen  in  the  direct  snieai*.  I'he 
orijanisms  were  found  to  belont>'  to  the  streptothrix  group 
of  Colin.  This  group  they  further  divided  into  (1)  the 
doscomyces,  which  corresponds  to  Colin's  StreptoUivix 
foh-terii,a.nd  (2)  the  nocardia,  corresponding  to  the  Stri'pti)- 
fhrix  hovis. 

I  have  myself  come  across  three  cases  of  streptothrix 
of  the  bulbar  conjunctiva  during  1915  and  1919: 

April  17th,  1915  (Case  No.  31986)  :  Yellowish  bodies 
seen  under  bulbar  conjunctiva  of  right  eye  in  the  part 
covered  by  upper  lid  near  fornix  and  below  at  exposed 
part  of  bulbar  conjunctiva  between  cornea  and  caruncle  ; 
masses  removed  under  cocaine  ;  streptothrix. 

Xovember  10th,  1919  (Case  No.  o:)S2.-;),  xi.  8  years: 
Yellowish  nodular  swelling  on  bulbar  conju^nctiva,  right, 
around  caruncle  ;  streptothrix. 

November  17th,  1919  (Case  No.  59956),  tat.  4  years: 
Yellowish  swellings  on  left  bulbar  conjunctiva  between 
inner  canthns  and  cornea;  strejitothrix. 


2.   Some  votfs  on  hlepluiritls. 
By  Zachakia  ^Iatta. 

Although  I  feel  myself  to  have  a  limited  experience  in 
the  subject  and  am  junior  to  most  of  you  and  student  to 
some,  yet  I  have  been  encouraged  to  say  some  words 
about  special  cases  of  blepharitis. 

These  cases  occur  in  young  boys  and  gii'ls  with  inflam- 
mation and  excoriation  of  the  nasal  mucous  membrane 
and  pharyngitis,  or  sometimes  actual  enlargement  of  the 
tonsils.  Dr.  Tewfik  was  kind  enough  to  show  me  some  cases 
of  this  type  at  Bai-rage,  December,  1919,  in  which  tonsil- 
lectomy was  performed,  followed  by  much  improvement. 

These  cases  which  I  mention  are  different  from  other 
simpler  cases  of  blepharitis  in  these  respects  : 


■rlO  SOME     XOTES     ON     BLEPHARITIS. 

(1)  Their  persistent  nature. 

(2)  Their  severity. 

(3)  That  they  do  not  respond  to  the  routine  treatment 
applied  locally  to  the  lids. 

The  Morax-Axenfeld  bacillus,  the  specific  microbe,  may 
be  either  killed  or  Avashed  away  by  painting  or  constant 
wash  and  application  of  ZnSO^,  or  yellow  oxide  of 
mercury  ointment ;  but  fresh  supplies  of  the  same  microbe 
lie  untouched  and  g-row  at  ease  in  the  mucous  membrane 
of  the  nose  and  naso-pharynx.  This  can  be  shown  by 
taking  smears  from  the  nose  and  throat  of  such  cases, 
and  these  smears  will  show  easily  the  presence  of  the 
specific  microbe. 

The  focus  of  infection  most  probably  lies  somewhere 
in  the  nasal  mucous  membrane,  and  the  spread  of  infec- 
tion takes  place  either  through  the  naso-lacrymal  apparatus 
or  by  contagion  with  the  fingers.  In  a  number  of  these 
cases  the  condition  of  the  nasal  mucous  membrane  is  that 
of  an  oztena  due  to  congenital  syphilis  with  the  typical 
signs  of  that  disease.  Of  course,  as  a  constitutional 
cause  of  blepharitis  in  general  these  cases  are  weak, 
anismic,  scrofulous  or  tuberculous, 

I  mentioned  that  the  Morax-Axenfeld  bacillus  is  found 
in  smears  from  the  nose  to  show  the  relation  between 
the  affection  of  the  eyelids  and  that  of  the  nose. 
Another  proof  of  the  intimate  connection  is  the  improve- 
ment of  the  condition  of  the  lids  on  applying  active 
treatment  to  the  nose  and  throat  condition,  together  with 
local  treatment  of  the  lids. 

The  dealing  with  the  tonsils  by  tonsillectomy  has  been 
beneficial,  but  it  is  a  drastic  measure,  and  is  not  in  the 
domain  of  the  oculist,  and  can  be  substituted  with 
advantage  by  prolonged  painting  with  tincture  ot"  iodine. 

The  nose  can  be  douched  with  lotions,  preferably  zinc 
lotion,  and  then  smearing  the  membrane  as  far  as  can  be 
reached  with  ZnSO.j  ointment  or  yellow  oxide  ointment. 

The  local  treatment  of  the  lids  does  not  differ  from  the 
routine   treatment    of    constant    washins:   witli    eusol   and 
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pjiiutino-  with  /nSO^  or  yellow  oxide  ointments.  l^]pilatiou 
of  the  liislies  in  veiy  severe  cases  maybe  done,  care  beiiio;' 
taken  to  ])iil!  tin-  lashes  alono-  their  anatomical  ])ath  in 
order  not  to  add  to  the  thickening  and  distortion  of  tlie  lid 
margin  already  caused  by  tlie  blephariti.s,  as  the  follicles 
may  be  disturbed  and  the  liairs  grow  in  wrong  directions. 
These  cases  are  not  at  all  rare,  but  are  frecpient  enough 
to  warrant  careful  and  early  treatment. 


8.    Tarsi t iff  foUoiciny  initUi'ph-  early  Meihomian  cysts. 
By  M.  SoBHv  Bey  and  M.  Tewfjk. 

The  patient,  H.  M — ,  female,  a3t.  25  years,  presented 
herself  at  Giza  Ophthalmic  Hospital  for  treatment  in 
February,  1921,  with  a  swelling  underneath  the  skin  of 
the  lower  lids  of  some  months'  duration. 

The  upper  lids  showed  trichiasis,  and  the  tarsal  con- 
junctiva, both  upper  and  lower,  showed  smooth  cicatrised 
trachoma.  One  or  two  chalazia  were  present  in  the 
lower  tarsus,  which  appeared  thickened  uniformly  from 
one  end  to  the  other  and  of  an  average  thickness  of 
about  8  mm. 

The  right  lower  chalazion  was  opened  and  its  cavity 
was  found  extending  from  one  to  the  other.  After  its 
contents  were  scraped  away  the  swelling  subsided. 
Heisi'ath's  combined  excision  operation  was  performed 
on  the  left  lower  tarsus,  which  was  then  submitted  to 
Dr.  Sobhy  Bey  for  pathological  examination.  His  report 
runs  thus  : 

"  The  tarsus  was  fixed  in  Bouin's  solution.  The  cartilage 
is  at  least  5  mm.  thick  and  twice  as  broad  as  a  normal 
cartilage.  A  section  was  cut  horizontally  along  its  long 
axis,  and  in  it  thei'e  was  a  cavity  two-thirds  of  the  length 
of  the  cartilage.  At  the  innermost  part  of  the  tarsus  a 
Meibomian  cyst  was  seen.  Tliere  were  no  others  seen 
clinically.  The  tarsus  of  the  K.Pl  was  quite  similar  to 
the  L.  with  one  Meibomian  at  its  innermost  side. 
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"  Microscopic  report:  Most  of  the  acini  of  the  Meibomian 
glands  are  normal  ;  some  of  them  are  the  seat  of  inflam- 
mation inside  and  in  the  tissues  around.  Those  acini 
Avliich  are  inflamed  show  hyperplasia  and  proliferate 
deeper  into  the  tissues  around  than  the  normal  ones. 
The  nature  of  the  cellular  infiltration  differs  with  each 
individual  inflamed  acinus.  Sometimes  this  is  mostly  or 
wholly  made  up  of  jilasma-cells,  or  round-cells  (small 
lymphocytes)  ;  at  other  times  the  polyiliorphonuclears  are 
present  with  the  above-mentioned  varieties  and  may  pre- 
dominate. The  cells  of  the  acini  may  be  seen  and  persist 
in  the  middle  of  such  a  mass.  There  is  plenty  of  connec- 
tive tissue  on  the  back  of  the  tarsus,  which  is  also  cellular." 

It  is  so  rare  to  find  multiple  small  chalazia  without 
any  clinical  evidence  of  their  presence.  The  uniformity 
of  the  .swelling"  and  its  double  nature  suggest  a  diagnosis 
of  syphilitic  tarsitis  as  sometimes  met  with  in  the  tertiary 
stage,  but  the  patient  showed  no  signs  of  that  disease, 
the  blood  was  negative,  and  the  microscopic  report  is 
ayainst  it. 


4.   A  ra.s-e  of  arterio-veiiouv  anei(rij,sin. 
By  M.  Tewfik. 

The  patient  is  a  boy,  get.  15  years.  He  received  a 
gunshot  wound  in  and  around  the  right  eye  10  months 
ago,  on  account  of  which  the  eye  was  completely  lost  and 
subsequently  eviscerated  at  Assiut  Ophthalmic  Hospital. 
He  returned  last  month  with  his  present  condition  and  was 
sent  to  (xiza. 

There  is  ])r()ptosis  of  the  (n-bital  contents  under  the 
lids  ;  the  swelling  is  nodular  and  ])ul.sa,tion  is  visible. 
To  t(iucli  pulsation  couhl  be  tclr  as  well  as  a  tlii-ill.  and 
by  auscuhation  a.  bruit  could  be  heard.  Pressure  on  the 
right  common  carotid  reduces  the  swelling  and  pressure  on 
the  tumour   itself   can  reduce   it    back  to  a.  certain  extent. 

Tiie  left  fundus  was  examined  and  nothing  abnormal 
was  detected.      His  vision  =  ,'V- 
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KxiuniiiJitioii  of  tlic  nose  shows  nothing'  abnormal,  and 
the  X-ray  report  by  Mr.  Cooper  states  that  there  are 
two  small  shot  just  to  the  right  of  the  middle  line  ;  one 
is  close  to  the  pituitary  fossa,  and  the  other  further  back 
and  more  to  the  right.      No  definite  bony  lesion  seen. 

I  believe  the  case  to  be  one  of  arterio-venous  aneurysm 
due  to  injury  of  the  internal  carotid  within  the  cavernous 
sinus  by  the  shot  in  its  passage  back,  and  I  think  it  less 
likely  to  be  one  of  surgical  aneurysm  of  the  ophthalmic 
artery  within  the  orbit. 

The  first  recorded  case  was  one  by  Benjamin  Travers 
in  1809  read  before  the  Royal  Medical  and  Chirurgical 
Society  of  London  as  "  A  Case  of  Aneurysm  by  Anasto- 
mosis in  the  Orbit  cured  by  Ligature  of  the  Common  Carotid 
Artery,"  and  it  may  be  remarked  that  this  is  still  the 
operation  for  it.  Subsequent!}^  Guthrie  held  the  opinion 
as  well  that  pulsating  exophthalmos  was  due  to  smeurysm 
of  the  oplithalmic  artery,  but  Nelaton  was  the  first  to 
prove  by  post-mortem  examination  that  it  was  due  to 
rupture  of  the  carotid  within  the  cavernous  sinus,  and 
this  theory  was  subsequently  corroborated  by  Morton  in 
1864.  However,  cases  do  occur  of  aneurysm  of  the 
oi)hthalmic  artery,  but  these  ai'e  comparatively  rare. 

Many  cases  of  arterio-venous  aneurysm  are  on  record^ 
about  oOO  in  all,  and  it  m;iy  be  noted  that  it  is  usually 
traumatic,  more  often  as  an  immediate  or  late  complication 
of  fractured  base  of  the  skull,  and  less  often  as  a  result 
of  a  direct  penetrating  injury  such  as  gunshot  wound,  etc. 
Idiopathic  cases,  however,  do  rarely  occur,  where  with 
diseased  arteries  and  slight  rise  of  blood-pressure  the 
internal  cai"otid  ruptures  Avithin  the  cavernous  sinus ;  the 
ct)ndition  starts  suddenly;  one  such  case  was  published  by 
Snowball  {T.O.S.,  vol.  xxxv,  p.  197). 

With  regard  to  treatment,  ligature  of  the  common 
carotid  on  the  affected  side  was  first  performed  and  is 
still  to-day  the  operation  preferred.  With  this  a  clot 
gradually  forms  and  obliterates  the  aneurysm  ;  this  is 
why  the  beneficial  result  may  result  only  after  an  interval; 
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if,  however,  tlie  collateral  circulation  establishes  itself 
before  the  clot  forms,  the  condition  recurs.  The  collateral 
circulation  was  supposed  by  same  to  take  place  through 
the  branches  of  che  two  external  carotids,  and  hence  ligation 
of  the  internal  carotid  was  recommended,  but  it  is  more 
difficult  to  perform  on  account  of  its  deep  situation,  and 
it  is  through  the  circle  of  Willis  that  the  collateral  circu- 
lation establishes  itself,  and  so  if  some  months  after  the 
first  operation  the  condition  recurs,  ligature  of  the  other 
common  carotid  is  indicated.  Lagrange  records  three 
such  successful  cases.  In  the  one-sided  operation  about 
70  per  cent,  of  successes  are  noted. 

Other  methods  of  treatment  include  digital  and  instru- 
mental compression  of  the  carotid,  but  these  rarely  if  ever 
give  a  lasting  I'esult ;  acupuncture,  galvano-puncture  or 
injections  with  various  drugs  into  the  swelling  have  been 
tried  by  some  without  any  beneficial  effect. 

Dealing  with  the  tumour  directly  by  Kronlein's  opera- 
tion is,  I  believe,  hazardous  on  account  of  the  danger  of 
hemorrhage,  and  should  only  be  thouglit  of  as  a  last 
resource. 
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